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STUDY OF FIVE YEARS OF EMPLOYEE COUNSELING 
IN AN INDUSTRIAL MEDICAL PROGRAM 


HAROLD A. VONACHEN, M.D. 
JOSEPH M. MASON, MS. 
AND 


MILTON H. KRONENBERG, M.D. 
PEORIA, ILL. 


INTRODUCTION 


A. BackGrounpd INFORMATION 

a THE YEAR 1945, through the combined efforts of the medical division staff 

at Caterpillar Tractor Co. and a group of research personnel from Cornell Uni- 
versity Medical College, the Caterpillar mental health program was developed. The 
program was designed to become an integrated part of the total management fune- 
tion of the company. The mental health program, as a section of the medical division, 
has gained the operational advantage of combining the functions of an industrial 
psychologist and his staff with the total facilities of the medical division for a full 
evaluation of the individual, whether he be a prospective employee or an employee 


with a long term of company service. ‘The unitary plan of applied industrial psychol- 
ogy as seen in this program has brought to the fore this primary objective, healthy 
employee adjustment. 


With this objective, the activities of the mental health program have been 
directed into three major areas: personnel selection and placement; employee 
counseling and adjustment studies, and supervisory development. It is to the second 
function, employee counseling and adjustment, that we wish to direct attention. 


Since its inception, employee counseling and adjustment has been an integral 
part of the mental health program. The functions of the counseling program have 
been defined and appear as follows: 


1. Administer minor psychotherapy to employees with adjustment problems. 

2. Give consultation to supervisors in the management of employee problems. 

3. Furnish psychological data with interpretations to company physicians. 

4. Assist in arranging tranfers, job changes, and medical leaves of absence for treatment 
involving emotional difficulties. 


From the Mental Health Section, Medical Division, Caterpillar Tractor Co. (Dr. Vonachen, 
Medical Director; Mr. Mason, Personnel Consultant; Dr. Kronenberg, Assistant Medical 
Director). 

This report covers one phase of a comprehensive study of psychological counseling and 
testing at Caterpillar Tractor Co. conducted by the Mental Health Section of the Medical 
Division. Much credit for assistance in the tabulation and analysis of data and in the preparation 
of the report is due the Staff of the Section, particularly W. J. Roche, F. C. Walker, and J. R. 
Wilson. 
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5. Assist employees and management in referrals of severe adjustment problems to private 
and community care. 


6. Consult with physicians and supervision relative to post-treatment rehabilitation and adjust- 
ment of employees who have undergoue severe mental and emotional disturbances. 


7. Maintain case records on all reported cases of employee adjustment problems. 


The enumeration of the varied functions of the employee counseling program 
provides some indication of the scope of operation in this area of the personnel con- 
sultant (an industrial psychologist) and his staff. Problems involving various fac- 
tors which have contributed to poor employee adjustment are handled by the 
counseling service. These problems are presented to the counseling staff through 
employee seli-referral, supervisory referral, plant physician referral, and miscel- 
laneous contacts from other divisions throughout the company. The complexity of 
cases ranges from those involving mild job disgruntlement, through those involving 
disturbances external to the job situation, to those which have culminated in com- 
plete personal disorganization. In handling this broad range of employee problems 
active consulting relationships have been maintained with private physicians, clinics, 
and community, county, and state agencies. 


B. STATEMENT OF PROBLEM 

In the several years of its operation there has been little opportunity to analyze 
and study the employee adjustment counseling program. Although a case history has 
heen maintained on each person that has been referred for consultation, no descrip- 
tion of the entire group has been offered, nor has any attempt been made to evaluate 
the effectiveness of counseling. It is felt that information derived from such a study 
would be of particular interest to management people, in so far as it is so closely 
related to the present-day philosophy of maintaining a productive work force and, 
particularly, to the furthering of sound employee relations. If industrial manage- 
ment accepts the proposition that the employment of an individual involves not only 
the employment of his particular skills and abilities but also his interests, motiva- 
tions, emotions, etc., then the development of that individual in the industrial family 
will depend upon the safeguarding of his mental health as well as his physical 
health. 

The mental health program was designed to assist the company in the manage- 
ment and understanding of the individual employee. It seems appropriate, then, 
that this report be submitted to provide (1) a description of the employee counsel- 
ing program, with the reporting of data that have been taken from case histories of 
those individuals who have participated in the program, and (2) an evaluation of 
the effectiveness of counseling in terms of improved emotional health of those who 
participated, 


SECTION 1: DESCRIPTION OF EMPLOYEE ADJUSTMENT COUNSELING PROGRAM 
Part I: Procepures 
A. Source of Data.—It was previously indicated that a case-history record is 
maintained on each person who is referred for counseling. Such information as the 
counselee’s name, the department in which he works, his immediate supervisor, 


shift, age, marital status, etc., are recorded systematically on the consultation 
record, together with a progressive summary of all pertinent information that is 
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obtained during the course of the counseling sessions. At such time when the coun- 
selor and counselee feel that sufficient change has been etfected to warrant termina- 
tion of the counseling sessions, a periodic follow-up is initiated. 

The follow-up procedure ‘usually involves contacting the employee's immediate 
supervisor or that person who has knowledge of the problems of the case in ques- 
tion. The purpose of the follow-up is to obtain information concerning the individ- 
ual’s adjustment or behavior (attitude, cooperation, etc.) following consultation. 
This information is recorded on the consultation record. If during the course of 
the follow-up period, which usually extends from six to nine months, it is felt that 
further consultations might be beneficial in the individual's final adjustment, he is 
again encouraged to consult with his counselor. When it is indicated that the coun- 
selee has made sufficient adjustment to carry out his duties, both on and off the job, 
in a manner relatively free from the symptoms of the emotional upset, the case is 
changed from a follow-up to an inactive status. When the final contact is made with 
the counselee and/or the supervisor, the invitation is extended to call upon the 
Mental Health Section if the need for further assistance is evidenced. 


CONSULTATION RECORD 
1OENT. 
NO. 
MIDOLE 
_CO. Steavice 
war. } 
Status RENTS €ouc. 
MILITARY HOME 
SERVICE: ADORESS 
YES Of NO MEOTCAL 
REFERRED BY: (oocTom) SELF PERSONNEL 
PRIVATE PLANT 


SYMPTOMS __ 


COMMENTS 


At the time this study was undertaken, there were in excess of 500 case his- 
tories available for analysis. These histories were taken on persons referred for con- 
sultation during the period from Jan. 1, 1948, to May 15, 1953. 

The histories with which the investigators had to work involved persons who 
were presently or previously employed by the company. These will be referred to 
henceforth as the “inactive group” and the “separated group,” respectively. The 
information available in the histories of the two groups is similar, the only difference 
being that the separated group has terminated employment, while the inactive group 
was presently employed as of May 15, 1953. The separated group included 237 per- 
sons, while there were 327 persons participating in the inactive group. 

Other sources of information which were made available for the study were the 
counselee’s medical records and personal history records. ‘The only data that were 
taken from the medical records were the individuals’ psychological test scores. 


Special use of the personal history records was made in the case of the separated 
group only. Further elaboration of this source of information will be presented 
later in the report. 


B. Method of Tabulating Data—The method of tabulating the data was essen- 
tially the same for both groups ; however, data on each of the groups were tabulated 
separately. All information that was available from the history card was recorded 
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first. In addition to this information, the personal history records of the separated 
group were investigated in order to determine the counselee’s reasons for separa- 
tion from the company and to record pertinent comments of the supervisor’s final 
evaluation of each person and his work record. The medical records of the sep- 


arated group were also consulted in order to obtain their scores on psychologi- 
cal tests. 


By way of summary, then, the following information was obtained for each indi- 
vidual in both groups, the only exception being the recording of the reason for 
separation and the foreman’s evaluative comments for the separated group. 

(1) Name (12) Test profile 

(2) Department (13) Referral 

(3) Shift (14) Number of consultations 
(4) Job (15) Counselor 

(5) Company service (16) Symptoms 

(6) Sex (17) Date of referral 

(7) Age (18) Date of first consultation 
(8) Marital status (19) Date of last consultation 
(9) Dependents (20) Reason for separation 


(10) Education (21) Supervisor's comments 


(11) Military service 


C. Method of Analyzing Data.~—The methods employed in the analysis of the 
data were for the most part the computation of means and percentages. A measure 
of central tendency (usually the mean) was determined for the various distributions 
of raw data; e. g., average age, average educational level, average number of 
dependents, etc. In other instances, frequency distributions showing percentages of 
cases in the various intervals were determined— e. g., percentage of persons on 
each of the three shifts, ratio of male-to-female counselees, and percentage of cases 
referred from the various agents. 


Since the data involving the separated group were tabulated independently of 
those of the inactive group, there was a basis for a comparative study of the various 
factors. Also, information was available from the personnel division which would 
permit a comparative study of each of the groups with the plant-wide population ; 
¢. g., a comparison of the average educational level of the three populations. The 


results of these various investigations are presented in tabular form, each group 
being presented separately, with the comparisons indicated of those factors which 
seemed appropriate. 


A word of clarification must be offered in regard to the classification of the 
various types of emotional problems. A survey of the various syndromes that were 
tabulated from the consultation records indicated the existence of several possible 
classifications into which the cases might be grouped. In order to facilitate handling 
of the data, nine categories of behavior problems were outlined, with a tenth included 
to cover those cases which were atypical of the other categories. The nine cate- 
gories were defined operationally ; i. e., the definitions were derived solely from the 
“symptoms” that were indicated on the consultation records. Following the defini- 
tion of the 10 categories, two members of the Mental Health Section studied the 
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symptoms as indicated on the consultation records and made a judgment to place 
each case in a category. These categories of behavior problems are defined as 
follows: 
(1) Marital and family problems: unsatisfactory marital relations, disturbed family relations, 

emotional disturbances related to acute financial problems. 

Alcoholism, problem drinking: excessive use of alcohol causing lost time, lowering of 

work efficiency, or unsatisfactory employer-employee relations. 

Anxiety syndrome, nervousness: tenseness, minor fears, excitability, worrisomeness, 

feelings of insecurity and inadequacy, irritability. 

Immaturity: moodiness, extreme self-consciousness, cockiness, lack of emotional control. 


Psychotic tendencies: delusional patterns, paranoid conditions, withdrawal, depression, 
feelings of persecution, disorientation. 


Limited mental facility: inability to perform assigned tasks, evidence of poor judgment, 
failure to conform to a given standard of performance, evidence of being easily confused 
without psychotic implications. 


Psychosomatic complaints: organic complaints; i. e., neurocirculatory, respiratory, 


gastrointestinal, with no organic pathology; chronic complaints, vague aches and pains, 
neurasthenic symptoms. 


Troublesome psychopathy: quarrelsomeness, excessive absenteeism or tardiness, unde- 
pendability, irresponsibility, pathological cmotional behavior, asocial, and/or amoral 
behavior. 


(9) Job dissatisfaction: extreme dislike for job assigned or conditions of the job. 


(10) Unclassified: symptom patterns not falling into one of the above categories. 


D. Special Treatment of Data.—Several analyses were made which pertained 
solely to the separated group; the same is true of the inactive group. These separate 
analyses were deemed appropriate because of certain characteristics that were 
peculiar to the particular group. 

A review was made of the reasons for which the persons in the separated group 
terminated their employment with the company. These data can be compared with 
similar data for a sample taken from the plant-wide population. Also, as was previ- 
ously indicated, the comments made by the supervisors at the time of the employees’ 
separations were tabulated. These comments provide a means of describing the 
entire group in terms of supervisor evaluation. 

The inactive group provided appropriate data for the evaluation study of the 
effectiveness of counseling. The results of this study are presented in Section II 
of the report. 

Part Il: Resurts 


Although the data for the separated and inactive groups were tabulated and 


analyzed independently, it appears more convenient and more meaningful to report 


some of their data by means of comparisons. In general, the two groups were found 
to be very similar; however, where significant differences do appear, special note 
will be made of the fact, and a word of explanation will be offered. In a number of 
instances, comparisons can be made with recent statistics which were based on a 
plant-wide population. Certain likenesses, as well as differences, will be indicated 
in order that a more meaningful description of the two groups may be presented. 
Kach factor that has been studied is presented in tabular or graphic form. Dis- 
cussion of the various tables and graphs is also presented, along with explanations 
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and comments where deemed necessary. A total of 564 persons participated in the 
study; however, inconsistencies may be noted in the number of persons involved 
in the various phases of the study. These variations in numbers are attributable to 
some inconsistencies in the consultation records. Corplete data were not available 
for all subjects, but since the objective of this part of the study is simply to describe 
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Fig. 1.—Factory areas of the company from which counselees are referred. 


the groups in terms of certain factors available, it was felt that the data were 
adequate. 

A. Factory Areas From Which Referred —Figure 1 lists the various major 
factory areas referring employees with adjustment problems and shows comparative 
percentage distributions for the separated and inactive groups and, in addition, the 
plant population distribution. Those areas employing the greatest percentage of 
the total work force have referred the greatest percentage of employees for counsel- 
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ing. In general, the percentage of total counselees referred by each of the factory 
areas compares favorably with the percentage of total company employees in 
that area. 


TaBLe 1.—Number of Counselees from Each Shift 


Separated Inactive Combined 
Group Group Group Plant 
@ 


or 


M7 
25.8 8 
15.3 5 


» 
1 


‘ 

‘ 


100.0 100.0 


TABLE 2.—Sex of Counselees 


Separated Inactive Combined 
Group Group Group Plant 
38 10.2 j 4 104 


327 100.0 100.0 100.0 


TABLE 3.—Average . f Counselees 


Separated Inactive Combined 
Group Group Group Plant 
Average Average Average Average 
Age, Age, Age 
Yr. No. Yr. Yr. 
33.0 
315 20.8 


34.1 32.7 


TaBLe 4.—Age Distributions of Counselees 


Separated Inactive Combined 
Group Group (iroup 


No. % No, % No. % 
41 190 16.8 
43 19.5 13.4 16.2 
25 1S 12.7 12.2 
25 1S 13.4 12.6 
17 7.8 9.2 

46 7s 


9.2 4 7 12.8 

100.0 306 100.0 on 100.0 
B. Shift—In Table 1 it is indicated that there is no appreciable difference 
between the separated and inactive groups in the percentage of referrals from each 
of the three shifts. A combination of the two groups which is compared with the 
percentage breakdown of employment on each of the three shifts shows that each 
shift is represented by a proportionate number of cases. Almost 60% of the refer- 
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rals were working on the first shift at the time of their initial counseling session, 
while the remaining 40% were working on second and third shifts. These per- 
centages, however, appear to be in keeping with the distribution of the total work 
force on the three shifts. 

C. Sex.—Data provided by the personnel division indicated ‘a 9: 1 ratio of male- 
to-female population on the weekly and hourly payrolls. Table 2 shows the ratios 
of male-to-female counselees for the two groups. Here again no appreciable differ- 
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Fig. 2—Comparison of age group distributions. 


ences in the respective ratios are indicated. A combination of the separated and 
inactive groups provided a percentage ratio very similar to the percentage ratio 
based on the plant population. 

D. Age.—There were some differences in age found between the inactive and 
separated groups. Both the male and the female counselees in the inactive group 
were, on the average, three to four years older than those in the separated group. 
The inactive group, as a whole, approached the average age of the employees in the 
total plant population, while the separated group average was approximately five 
years younger. Table 3 provides a summary of these findings. 
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A further elaboration of this point is presented in Table 4. Approximately 
55% of the counselees in the separated group were 29 years of age or younger, 
while only 38% of the inactive group appeared in that age range. 

Figure 2 provides a graphic presentation of the data summarized in Table 4. 


TABLE 5.—Number of Dependents per Counselee (Excluding H 


usband or Wife) 


No. of Average Per 
Group No. Dependents Counselee 
Inactive 345 14 


525 1.3 


TABLE 6.—Average Educational Level of Counselees 


Average 

Group No. Years 


TABLE 7.—Military Service of Counselees 


Separated Inactive Combined 
Group Group 
Military A 
Service 


Total 6 100.0 


TaBLe 8.—Marital Status. of Counselees 


Separated Inactive Combined 
Group Group Group Plant 
23.3 
73.1 
2.3 
O6 


Marital Status 
Single 
Divorced..... 
Separated 
Widowed...... 0.7 


100.0 100.0 100.0 


E. Dependents—Table 5 is a summary of the average number of dependents 
(excluding husbands or wives) of the counselees in each of the two groups. It was 
found that the persons in the separated and inactive groups were quite comparable 
in this respect, each having an average of one dependent. 

I. Educational Level—From data available in the personnel division, it was 
found that the average educational level of the employees on the weekly and hourly 
payrolls is slightly over 10 years. Table 6 indicates that the average educational 
level of the groups studied is the same, 10.6 years, and is comparable to the plant- 
wide average. 
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G. Military Service —The information that was available on the consultation 
records of the two groups indicated that, of the 447 persons referred for counseling, 
approximately one-half had had military service. The separated and inactive groups 
showed no appreciable difference in this factor; about one-half of the persons in 
each of the groups had had military service, as shown in Table 7. 
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Fig. 3.—Marital status. 


H. Marital Status.—The marital status of the two groups, along with the per- 
centage distribution of the plant-wide population in the various marital status 
categories, is presented in Table 8. It is readily seen that the inactive group more 
closely approximates the plant-wide group than does the separated group. Only 
about one-half of the separated group are married persons, while nearly three- 
fourths of the plant group are married. Further, it may be noted that the incidence 
of divorce and marital separation is approximately four times as great in the 
separated counselee group as it is in the plant group. 

Figure 3 is a graphic presentation of the data given in Table 7. 
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1. Company Service.—Length-of-company-service data for the counselees at the 
time of initial referral were available, and these are summarized in Table 9. 

It is shown that approximately 40% of the persons in the separated group had 
one year or less of company service at the time of referral, while about 16% of the 
inactive group had a comparable term of service. Another comparison indicates 
that more than one-half of the inactive group had five or more years of service, 
while only about one-fifth of the separated group had as much service. In general, 
the inactive group had considerably more company service at the time of referral 
than the separated group. 


TABLE 9.—Company Service at Time of Referral 


Separated Inactive Combined 
Group Group Group 


Interval, Yr. 


98 

23.2 

10.2 


25 


Total 2 100.0 q 100.0 


TABLE 10.—Referral of Counselees 


Separated Inactive Combined 
Group Group Group 


Referred by No 
| 37 
22.7 
Interviewer a 60 


J. Referring Agent.—In the introduction it was indicated that the employee 
may be referred to the Mental Health Section for counseling from various agents. 
He may be self-referred, may be referred by the medical division (plant physician ), 
by his supervisor, or by a personnel division interviewer, or may be counseled 
because of evidence of emotional problems on the basis of psychological test scores. 
‘The counselees also may be referred by numerous other agents, but for convenience 
of analysis they have been grouped into one category and called “Other.” Table 10 
provides a summary showing the percentage of counselees referred by each of the 
various agents. It may be noted that a significantly greater per cent of the separated 
group was referred by supervision than of the inactive group. 

The data shown in Table 10 have been presented graphically in Figure 4. 

K. Number of Consultations.—It was stated above that the counselor recorded 
the approximate number of counseling sessions participated in by each counselee. 


101 


is 
fF No. % No. % No. % 
| 40.3 45 16.2 126 26.3 
37 184 31 112 
18 90 29 104 
479 100.0 
No. % 
10.7 
lal 25.6 
238 43.3 
44 
6.5 2 


INDUSTRIAL HYGIENE AND OCCUPATIONAL MEDICINE 


Table 11 shows the percentage computations for those participating in one or more 
counseling sessions. ‘There are no appreciable differences between the two groups 
indicated, but it seems appropriate to offer some explanation of these findings. 

Qn 12 of the consultation records reviewed there was no indication as to the 
number of counseling sessions. In the inactive group there were 19 persons for 
whom there were consultation records but with whom there was no personal contact. 
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Fig. 4.—Comparison of separated and inactive groups according to referring agent. 


In the majority of these cases a counselor had contact with a plant physician, the 
counselee’s supervisor, or some other person who felt it necessary that the Mental 
Health Section be informed of the individual’s behavior. In most of these cases 
the person making the contact was instructed as to the manner in which he might 
aid in the employee's better adjustment. The record was maintained on a follow-up 
basis so that a periodic check might be made on the employee’s progress. 

Slightly more than one-third of the employees referred for consultation were 
seen by a counselor on only one occasion. Many of the problems presented were 
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of a minor nature for which it was indicated that not many consultations were 
needed. In other instances, where severe personal disorganization was encountered, 
the counselor aided the employee in securing necessary medical (psychiatric) treat- 
ment or hospitalization. On still other occasions, the individual did not desire 
further assistance and voluntarily terminated counseling after the first session. The 
periodic follow-up with the supervisor was maintained, even in cases indicating 
only one counseling session. 


TasLe 11.—Number of Consultations per Counselee 


Separated Inactive 
Group Group Combined 
Group 


No. of No. of 
No. of Consultations Counselees y Counselees 


37.3 
20.0 
M4 
5.6 
4.0 34 
1.3 4 17 
2.6 1.8 
: O6 
13 4.3 8.0 


100.0 B05 100.0 100.0 


TaBLe 12.—Classification of Consultation Cases According to Symptoms or Complaints 


Separated Inactive 


Combined 
Group Group 


Group 
No. 


106 


Symptoms; Disturbance " No. 
Nervousness; anxiety syndrome...... 
Psychotic tendencies 
Psychosomatic complaints...... 

Marital and family problems... 

Immaturity 

Troublesome psychopathy 26 11.3 
Aleobolism; problem drinking 5.6 5.4 
Limited mental facility......... 5.6 31 41 
Unclassified 91 2 8.5 


100.0 100.0 


L. Types of Emotional Disturbance.—In the tabulation of the data, a provision 
was made for the recording of the symptoms which were presented by the individual 


counselee.* ‘Table 12 is a summary of the types of problems and the numbers and 
percentages of those counselees who have manifested the particular behavior dis- 


orders. There are no significant differences between the two groups with respect 
to the percentage tabulations of behavior problems. 


About one in five of the counselees indicated symptoms of nervousness, o¢ an 
anxiety syndrome ; this disorder proved to have the highest frequency of occurrence. 
About one in six of the subjects evidenced psychotic tendencies of varying degrees 


* Operational definitions of the terms used in identifying the various categories of emotional 
disturbances are given on pages 94 and 95 of Section I under Method of Analyzing Data. 
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of severity, which ranged from hypersensitivity and feelings of persecution to severe 
personal disorganization involving schizophrenic and paranoid reactions. Many of 
these persons were referred to private, community, and state agencies for psychiatric 
treatment. The frequencies or the remaining disorders, excluding alcoholism and 
limited mental facility, were approximately equal. Each of these disorders was 


Percent 


19 


Nervousness: 
Anniety Syn- 
drome 


Psychotic 
Tendencies 


Psychosomatic 
Complaints 


Marital and 
Family 
Provlems 


immaturity 


Job Dis- 
satisfaction 


Troublesome 
Psychopathy 


Alcoholism: 
Problem 
Drinking 


Limited Mental 
Facility 


Unclassified 


Separated Inactive 
Group Group 
Fig. 5.—Comparison of separated and inactive groups according to symptom classification. 


identified in from 8 to 10% of the total number of cases. Alcoholism and limited 
mental facility problems combined were encountered in 10% of the cases. 


Data for the inactive and separated groups, as reported in Table 12, are presented 
graphically in Figure 5. 


M. Duration of Counseling.—The date of the initial consultation and the date 
of the last consultation provided a measure of the period of time over which the 
counselor maintained each case on an active status. Table 13 provides a summary 
of this information for all cases. 
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Table 13 shows that the separated group and the inactive group are quite com- 
parable with respect to this area of study. The largest number of persons in each 
group had none or one consultation. The great majority of consultation cases are 
removed from an active status within 90 days. Because of the nature of the behavior 
disorder and progress during counseling, there are a number of cases which require 


Separated Inactive Combined 
Group Giroup Group 

No % No. % No % 

sl 36.7 47.1 235 43.0 

57 25.8 63 19.2 120 21.9 

19 8.6 ly 6.9 

12 4 2.8 21 3.8 

6.3 13 40 27 4.9 

3.46 9 2.8 17 3.1 

7 3.2 4 ) 2 2.2 

68 31 84 

3.6 a4 7.3 32 5.8 

221 100.0 327 100.0 48 100.0 

TaBLe 14.—Reasons for Separation 
Separated Group Plant 
Group, 
No. % 
Secured other employment....... 43 no 23.5 
Family circumstances ............... 23 10.2 19.5 
Didn't like work assigned....... 17 76 4.3 
Housing or transportation....... 4 Ls ly 
Didn't like wages....... 0 Oo 10 
2 00 
130 618 78.9 
Total deceased ............ 36 O09 
Unsatisfactory attendance ............ 23 10.2 07 
7 3.1 O5 
3 1.3 00 


a greater amount of time before satisfactory adjustment is effected. About 6% of 
all referrals are maintained on an active status for a year or more, during which 
time periodic counseling sessions are held with the employee. It was previously 
mentioned that the follow-up procedure is initiated after the last consultation and 
is not included in an ascertainment of the duration of counseling. 

N. Reasons for Separation.—Table 14 is a summary of the reasons for separa- 
tion as indicated by persons in the separated group at the time they terminated 
employment. The reasons for separation as indicated by the separated counselees 
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are compared with the reasons given by persons in a plant-wide sample. More than 
one-third of the separated counselees were “discharged,” while only one-fifth of the 
persons in the plant-wide sample were “discharged.” 

The bulk of these discharges resulted from the employees’ unsatisfactory attend- 
ance records and for violations of various company rules. A considerably larger 
percentage of the separated group was discharged for “uncooperativeness” when 
compared with the plant-wide sample. The percentages involving voluntary separa- 
tions (quits) of the separated group, though considerably smaller than the per- 
centages indicated by the plant-wide sample, distribute themselves in a manner 
quite similar to the plant-wide sample. 

O. Comparison of “Reason for Separation” and “Behavior Disorder.’—A com- 
parison between the “reason for separation” and the “behavior disorder” evidenced 
by the persons in the separated group makes this area of investigation somewhat 


Tasie 15.—Relation Between “Reason for Separation’ and “Behavior Disorder” 


Per Cent 
Separating 
for Reason 
Reason for Separation Indicated Behavior Disorder Most Frequent 
Quits 
Didn't like work assigned....... 12.0 Limited mental facility; job dissatisfaction 
Secured other employment...... 30.0 Anxiety syndrome; psychotic tendencies; job dissatisfaction 
Business for 11.0 Anxiety syndrome; psychotic tendencies 
Family cireumstances ........... 17.0 Anxiety syndrome; immaturity; psychotie tendencies 
30.0 
100.0 
Discharges 
Rules violations ................5 47.0 Aleoholisin; psychotic tendencies; troublesome psychopathy 
Unsatisfactory attendance ...... 31.0 Marital problems; alcoholism; anxiety syndrome; trouble- 
some psychopathy 
22.0 
100.0 


more meaningful. Table 15 summarizes the six major reasons for separation and 
the chief “behavior disorder” that is evidenced by most persons separating for the 
various reasons. 

It may be observed that of the group that separated voluntarily 12% “didn’t like 
the work assigned” ; 30% indicated that they had “secured other employment” ; 11% 
had gone into “business for themselves”; and 17% quit because of “family circum- 
stances.” Of those who were involuntarily separated, 78% had either “unsatis- 
factory attendance” records (31%) or had “violated a company rule” (47% ). 

When the employee’s reason for separation was compared with the behavior 
problem that he had evidenced, some interesting results were obtained. Those 
persons who indicated that they “didn’t like the work assigned” had been referred 
for consultation because of job dissatisfaction or because of limited mental facility. 

A large number of the referrals indicated a behavior disorder focalized in an 
anxiety syndrome, and this adjustment problem was evidenced by a large percentage 
of those who quit because they had secured other employment, had gone into busi- 
ness for themselves, or had adverse family circumstances. The next most frequently 
observed behavior disorders were psychotic tendencies, and persons evidencing these 
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disorders indicated the same three reasons tor separation. Persons evidencing 
emotional immaturity frequently listed family circumstances as their reason for 
quitting. 

Of the separated group who were discharged, 45% were discharged for “rules 
violations.” The behavior disorders most frequently observed in these persons were 
alcoholism, psychotic tendencies, or troublesome psychopathy. The 31% that were 
discharged for unsatisfactory attendance indicated marital problems, alcoholism, an 
anxiety syndrome, or troublesome psychopathy as the major behavior problem. 

P. Supervisor's Comments.—In tabulating the data available on the separated 
group, it was indicated that pertinent comments made by the individual’s supervisor 
in his final evaluation of the employee were recorded. Because of difficulties 
encountered in the analysis of these comments, they were not analyzed according 
to content but rather only as to direction. 

Two members of the Mental Health Section read the comments made about 
the employee at time of separation and judged these comments as being favorable, 
unfavorable, or, in cases where no comments were made, undetermined. A summary 
of these judgments is presented in Table 16. 


Taste 16.—Supervisor's Final Evaluative Comments 


Opinion No. % 


Unfavorable ...... 2 63.4 


It was found that approximately one-fourth of the group received supervisor's 
comments which were judged to be favorable. Favorable comments would include 
“willing and dependable worker,” “very cooperative,” “required little supervision,” 
“very good work record,” or “recommended for reemployment.” 

Approximately two-thirds of the group received unfavorable comments in the 
foremen’s final evaluations. Unfavorable comments included “unsatisfactory work,” 
“uncooperative,” “poor attendance record,” “reported to work intoxicated,” and 
“unsatisfactory personal qualifications.” 

The separation notices of about 12% of the group did not include enough 
information to warrant consideration in terms of favorableness or unfavorableness 
of their final evaluation. As a result, these comments could not be evaluated and 


. 


were classified as “undetermined.” 

Q. Psychological Test Data—At the outset of this investigation it was hoped 
that enough psychological test data would be available on the persons who partic- 
ipated to warrant statistical analysis. Unfortunately, there were not enough data 
available to make such an analysis meaningful. A large percentage of the persons 
who were referred for consultation had been employed by the company prior to the 
institution of the testing program. There were, however, fragmentary data on a 
fair-sized segment of the separated group, so a limited analysis was attempted. 

In the employment procedure, a battery of four psychological tests is used to 
assist in the selection and placement of applicants. The basic preemployment test 
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battery includes a mental alertness test, a test of mechanical comprehension, and 
two emotional health tests. In the majority of cases raw scores were not available ; 
so the coded score had to be used in the analysis. (The coded score simply indicates 
that particular fifth of the applicant group in which the individual places himself 
by his performance on a test; e. g., a “5” indicates that he scores in the lowest 
one-fifth of the group, a “1” that he scores in the top one-fifth, etc. ) 

When the averages of the mental alertness and mechanical comprehension coded 
scores made by the separated group were computed, it was found that they were 
comparable to the averages determined for the regular applicant group. The scores 
obtained on the emotional health tests were, for all practical purposes, not amenable 
to strict interpretation. Since there was so little evidence in terms of which items 
were marked on either or both of the tests, it is impossible to make appropriate 
correlational analyses between test items marked and behavior disorder indicated 
at time of consultation. In a large number of cases special tests were administered 
as diagnostic tools and aids in counseling situations. The results of some of this 
special testing will be presented in the case histories comprising Section IV of 
this report. 


SECTION II} EVALUATION OF EMPLOYEE ADJUSTMENT COUNSELING PROGRAM 


A, Introduction.—One of the major functions of the mental health program 
at Caterpillar Tractor Co. is the employee adjustment counseling program. The 
history of the development of this phase of the program was presented in the intro- 
duction of this report. The purpose and objectives of the program were outlined, 
and it was indicated how the employee adjustment counseling program is integrated 
with the total management functions of the Company. Section I1 of this report is 
a summary of an evaluation study of the counseling program. The purpose of this 
study was to determine the effectiveness of the employee adjustment counseling 
program in terms of improved emotional health of those employees who have 
participated, 


B. Available Data—The consultation records of the 324 employees comprising 
the inactive group were used in the evaluation of the effectiveness of the counseling 
program. It was felt that these case histories would provide ample information to 


permit at least a qualitative evaluation of the program. It was previously indicated 
in Section | what information is recorded on the consultation record. In this study 
we shall be particularly interested in the symptoms the employee manifested at the 
time of his referral, along with the progressive history that the counselor had 
recorded during the course of the counseling period. The follow-up notations, then, 
will provide further information regarding the employee's behavior, attitude, attend- 
ance, etc., following counseling. These three aspects of the case history when 
summarized should tell the story of any changes which have taken place in the 
psychological make-up of the individual during and after counseling therapy. 

C. Rating Method.—I\n order to determine the degree of success achieved in 
the counseling of the 324 employees in the inactive group, a rating method was 
employed. An instruction sheet was prepared which defined the procedure to be 
followed by the raters in their evaluation of the individual cases. In addition, a 
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criterion was established against which the raters were to make their judgments 
on each of the cases. The instructions which were given to each of the raters prior 
to their evaluations were as follows: 


Read all information recorded on each consultation record, paying particular attention 
to the symptoms manifested by the counselee at the time of referral and the progress 
that was made during the counseling periods. Then, read the follow-up comments, and 
determine the degree of success, or failure, of the individual’s adjustment as a result 
of counseling. The criterion against which the judgment is to be made should include 
the following points: 

(a) the individual’s attitude toward his work, his supervisor, and his co-workers. 
(b) the individual’s performance on the job assigned. 
(c) the individual's attendance record. 
(d) the recurrence of the initial problem. 
Make the final judgment on each case according to the five points indicated below : 


three (1, 2, 3) degrees of improvement, no improvement (4), or unable to determine 
from information provided (5). 


(1) Marked improvement. 
(2) Some improvement. 
(3) Little improvement. 
(4) No improvement. 


(5) Undetermined. 


IMPROVEMENT: More satisfactory modes of behavior; fewer symptoms noted; 
need for further consultation lessened; evidence of better emotional health. 


PD). Raters ——The four raters who were available for the evaluation study were 
members of the staff of the Mental Health Section. One of the raters had served 
as counselor in 20% of the cases, another in about 10%, the third in about 3%, 
while the fourth had no cases included in the study. The amount of rating error 
that entered into the individual ratings was found to be negligible as_ statistical 
analyses of the reliability of the rating method showed. Each rater independently 
read the consultation records, evaluated them, and assigned the rating value he 
judged to be most appropriate for each individual case. The ratings were recorded 
systematically in such a manner as to facilitate applicable statistical analyses. 

E. Analyses of Data and Results.—1. The initial procedure in the analysis of 
the data was the testing of the reliability of the rating method. Tetrachoric coeffi; 
cients of correlation were computed in order to determine the extent of agreement 
among the raters. Very high agreement in ratings was found to exist among various 
raters. The correlation coefficients ranged from 0.74 to O.88, indicating that the 
rating method employed met a “high reliability” criterion. (A coefficient of 0.00 
would indicate no agreement ; a coefficient of 1.00 would indicate perfect agreement. ) 
Table 17 is a summary of the correlation coefficients which indicates the extent of 
agreement among the raters. 


2. The second step in the analysis of the data involved the tabulation of the 


number of cases that were given the rating “5” by at least three of the four raters. 
Of the 324 cases rated, 155 met this requirement. Since the rating “5” indicated 


that there was insufficient information available on the consultation record to permit 


a determination of the “degree of improvement” or “no improvement,” these cases 
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were not to be considered in the final evaluative procedure. Many of the cases 


which were given a “5” rating were cases in which the counselor played little or 
no part in the rehabilitation of the employee. Some of these involved employees 
who were treated by their private physician or received treatment in a local clinic, 
hospital, or sanitarium. Other cases were such that discussion with the supervisor 
regarding his employee’s problem and the manner in which it should be handled 


TABLE 17.—Correlation of Ratings Assigned by the Four Raters 


I II IV 
0.88 0.77 0.30 

0.81 0.76 

0.74 


w 


Degree Of 
improvement 


Marked 


Improvement 


Some 
improvement 


Little 
improvement 


Wo 


improvement 


Fig. 6.—Evaluation of the emotional health of employees following counseling. 


vas the action taken. And in a few others, the lack of information was due to the 
counselor's failure to record information that was necessary for this particular study. 


3. Having reduced the total number of cases to be considered in the final evalua- 


tion to 169, further tabulations were necessary in order to determine what percentage 


of cases showed “improvement” and what percentage showed “no improvement.” 
From these tabulations of the 169 cases it was learned that three of the four raters 
were in agreement in 60 cases. Study of the ratings revealed that the differences 
in the ratings assigned were due to differences in the raters’ judgments as to the 
degree of adjustment observed in the counselee. For example, in a particular case, 
two of the raters might rate that case as “2,” while one would rate it as “1” and 
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the remaining rater would rate it as “3. It was obvious that all four of the raters 
felt that the employee had shown some degree of improvement, but there were 
differences in opinion as to what that degree of improvement might be. There were 
109 such cases which had to be reevaluated by the raters in order that a more 
accurate and reliable measure might be obtained. ‘The reevaluation of these cases 
was made after a discussion of the information available on each of the consultation 
records ; the final rating was then assigned to each on the basis of group judgment. 

4. The final step in the evaluation of the 169 employee adjustment consultation 
cases was the tabulation of the ratings assigned to the various cases. In this tabula- 
tion it was found that 39 additional cases were given the rating “5,” which now 
reduced the number of case histories which could be used for evaluative purposes 
to 130. Figure 6 is a presentation of the findings of this final evaluation. In the 
130 cases which contained sufficient information to provide an accurate rating, it was 
found that improvement was noted in 82% of the cases. About one-fifth of the 
group showed “marked improvement” ; more than one-third showed “some improve- 
ment”; and one-fourth of the group showed a “little improvement.” In only 18% 
of the cases was there “no improvement” in the emotional health of the employee 
indicated. 


SECTION IIL: SUMMARY AND CONCLUSIONS 


A. Description of Employee Adjustment Counseling Program.—In the several 
years of its operation, there has been little opportunity to analyze and study the 
employee adjustment counseling program of the Mental [Hlealth Section. Case 
histories have been maintained on the numerous employees who have participated 


in the program, but no description of this group has been offered, nor has any 
attempt been made to evaluate the effectiveness of counseling. It was believed that 
information derived from such a study would be of interest to management people, 
since the objective of the program, healthy employee adjustment, is so closely 
related to the present-day philosophy of maintaining a productive work force and 
particularly of furthering sound employee relations. The twofold purpose of the 
study then has been (1) to provide a description of the employee counseling pro- 
gram, with the reporting of data that have been taken from the case histories of 
those persons who have participated in the program and (2) to evaluate the effective- 
ness of counseling in terms of improved emotional health of those employees who 
have been referred for counseling. 

The results of the study describing the employee adjustment counseling program 
and the group of employees who have participated in it have been presented in 
Section | of this report. More than 500 employees have been referred for counseling 
since the inception of the program, and the case histories of these persons were 
available for analysis. In order that a comparative study might be presented, the 
data obtained on the separated group (persons who have separated from the com- 
pany since time of referral for counseling ) and those obtained on the inactive group 
(persons presently employed by the company) were tabulated independently. In 
addition, several statistics which were available from the Personnel Division were 
included so that a more meaningful description of the counselee group might be 
presented. The information necessary for the analyses was available in the coun- 
selee’s consultation records, personal history records, and medical records. 
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By way of comparison, the results obtained from the tabulation of data indicate 
that, for the most part, the inactive and separated groups are quit« similar in terms 
of the factors studied. The results of the analyses may be summarized as follows: 


1. It was found that no particular factory area of the Company has referred a greater propor- 
tion of individuals than was expected when consideration was given to the number of employees 
in that area. Those divisions employing the greatest percentage of the total work force have 
referred the greatest percentage of employees for counseling. 

2. The percentage of employees referred from each of the three shifts was in proportion to the 
per cent of the total work force employed on each shift. 


3. The ratio of male-to-female counselees was quite comparable to the 9-to-1 male-to-female 
ratio of the plant as a whole. 


4. The individuals in the separated and inactive groups were found to have on the average 
a comparable number of dependents (excluding husband or wife). The average for the two 
groups combined was 1.3 per counselee. 


5. The average educational level of the two groups was the same, 10.6 years, and this level 
is comparable with the average educational level of all employees on the weekly and hourly 
payrolls. 

6. Approximately one-half of the individuals in each of the groups had had military service 
experience, 

7. No appreciable differences between the inactive and separated groups were found in number 
of counseling sessions participated in by the counselees. The average number of counseling sessions 
per counselee was approximately 3.5. 

8. The separated and inactive groups were quite comparable with respect to the duration of 
counseling, It was found that the majority of consultation cases are maintained on an active 
status from 30 to 90 days. 


9. In the various types of emotional disturbances manifested by the individuals of the two 
groups, no significant differences were found to exist between the groups with respect to the 
percentage tabulations of the behavior problems. Nervousness, or anxiety syndrome, was the 
most frequently observed disturbance. Psychotic tendencies were next in the order of occurrence. 
Various other disturbances, such as alcoholism, marital and family problems, immaturity, psy- 
chosomatic complaints, and psychopathy, were observed less frequently. 


In several factors significant differences were found between the separated and 
inactive groups. Also, significant differences were found between each of the 
groups and the total plant population. These differences are summarized as follows: 


1. Significant differences in age were found between the inactive and separated groups. The 
individuals comprising the inactive groups were, on the average, from three to four years older 
than the individuals in the separated group. The inactive group more closely approximated the 
plant population average, of 34.9 years. In a previous study of factors believed to be related to 
turnover, it was found that age had no predictive value in terms of an employee's job stability. 
The significance of this age differential between the two groups is not fully explainable at this 
time in terms of attributable causes; however, there may be some relationship between age and 
type of emotional disturbance manifested by certain individuals in the separated group. 

2. The inactive and separated groups were found to differ considerably in marital status. 
There were corresponding differences between the two groups and the plant population. A sig- 
nificantly larger per cent of the separated group were “single” as compared with the inactive 
group; similarly, a considerably larger per cent of the inactive group were “married.” Perhaps 
these differences may be explained in terms of the age groups with which we are dealing. It was 
previously indicated that the average age of the separated group was considerably lower than 
that of the inactive group. As might be expected, the incidence of “divorce” and “separation” is 
appreciably higher in the counselee group than in the plant population sample. 

3. There was a considerable difference between the two groups in terms of company service 
at the time of the initial consultation. About 40% of the persons in the separated group had 
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less than one year of service at the time of referral, while only 15% of the inactive group had 
a comparable term of service. In general, the inactive group had on the average more company 
service than the separated group. 

4. Slight differences weze found among the referring agents of the individuals of the two 
groups. Of the total group, the greatest percentage (43%) of counselees were referred by super- 
vision. About one-fourth were referred by the plant physicians, while 10% of the cases were self- 
referrals. 


Several analyses were applicable to separated group data only. These findings 
may be summarized as follows : 


1. Although the reasons for separation given by the separated group distributed themselves 
very similarly to the reasons given by the plant population sample, significant differences occurred 
between the two groups in the number of voluntary and involuntary separations. More than 
one-third of the separated group left the company involuntarily, while only one-fifth of the total 
plant population sample were involuntarily separated. 

2. The analysis of “reasons for separation” revealed that of the separated group who were 
discharged 47% were discharged for “rules violations.” The behavior disorders most frequently 
observed in this group were alcoholism, psychotic tendencies, and troublesome psychopathy. The 
31% who were discharged for “unsatisfactory attendance” revealed marital problems, alcoholism, 
anxiety syndrome, or troublesome psychopathy as the major behavior problems. 

3. The analysis of the supervisor's final evaluative comments indicated that only one-fourth 
of the individuals of the separated group received “favorable” comments, while approximately 
two-thirds of the group received “unfavorable” comments in their final evaluation. 

4. The psychological test data that were available on the separated group offered no sig- 
nificant findings. The typical test score profile was similar to that of the regular applicant group 
with respect to mental alertness and mechanical comprehension, indicating that these two tests 
did not identify those persons who were later referred for counseling. The composite scores on 
the two emotional health tests had relatively little meaning, since the data available were not 
amenable to appropriate statistical analyses. 


The extent to which generalized conclusions can be drawn from the results of this 
study is limited by the nature of the study itself. The objective of this part of the 
study has been to describe the group of employees who have participated in the 
counseling service of the Mental Health Section. A number of the comparisons made, 
however, have led to the following observations, which should be considered in 
dealing with problems of emotional health in the industrial situation. 


1. The need continually exists for the development of more refined selection techniques in 
order that individuals with serious behavior problems are not permitted to hamper the functioning 
of a productive work force. This point is brought out by the large percentage of persons in the 
separated group who manifested behavior problems very early in their employment. 

2. Instruction of supervisors in the detection of behavior problems would prove beneficial 
from the employee's standpoint as well as from a medical and management viewpoint. Therapy 
is considerably more effective if emotional problems are treated early in their development. Delay 
in recognition of a behavior problem or toleration of a disturbed employee considerably lessens 
the chances for improvement. Members of first-line supervision were found to be active in their 
referral of employees with emotional problems, but in a number of cases the problems had been 
of long standing, appreciably reducing the effectiveness of counseling. 

3. The need for continued investigation of the problems which confront the psychologist in 
his furthering of sound employee relations through counseling techniques remains as the prime 
factor in the development of an integrated and coordinated industrial mental health program. 


B. Evaluation of Employee Adjustment Counseling Program.—An evaluation 
of the employee adjustment counseling program and the results are presented in 
Section I] of this report. The objective of this part of the study was to determine 
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the effectiveness of the program in terms of improved employee emotional health 
as a result of counseling. The consultation records (case histories) of 324 employees 
who participated in the counseling program were available for study and analysis. 

A rating method was devised by which raters were able to indicate the degree 
of improvement of emotional health they felt the employee had experienced as a 
result of counseling. The rating values assigned to the cases by four raters were 
recorded systematically in such a manner as to facilitate statistical analysis. The 
ratings were made against a defined criterion. The reliability of the ratings of the 
four raters was found to be quite high ; correlations among raters ranged from 0.74 
to O.88. 

Approximately one-half of the case histories were eliminated in the second anal- 
ysis of the data. These eliminated consultation records contained insufficient infor- 
mation for determining the degree of improvement experienced by the counselee. 
explanations for the deleting of these records are presented. 

In the final tabulation of 130 case histories, it was found that improvement of 
varying degrees was indicated in 82% of the cases. In only 18% was there evidence 
that no improvement in the employee’s emotional health had been effected. 

In the reporting of the results of this study, we are well aware of the multiplicity 
of problems involved in our attempt to measure accurately the degree of improve- 
ment in the individual’s emotional health as a result of counseling therapy. Many 
important variables no doubt were uncontrolled, and the extent of their significance 
was undetermined in the final analysis of the study. The results obtained from 
the study have provided some evidence which indicates that a measure of success 
has been achieved in the counseling of employees with emotional health problems. 


SECTION IV; SUMMARIES OF CASES 

The following case summaries attempt to describe the work of counseling within 
the Mental Health Section. Attempts have been made to present the cases from 
the aspect of the counselor—to show what he did and the consequences. Each case 
has presented different circumstances and wide variations in terms of temperament, 
environment, physical health, and conditions of employment. But in all cases it is 
noteworthy that, regardless of circumstances, these are persons who have been under 
emotional stress. 

The emotional stress was regarded as an event which had or would affect a 
person’s effectiveness as an employed worker. All interviews were held as confi- 
dential, and only progress and behavior on the job were discussed with supervisors. 
No counselee was obliged to appear for interviews after the initial contact, and he 
could terminate counseling at any time. Counseling techniques ranged from the 
permissive, nondirective type to authoritative advice. 

During the counseling period all forms of Company records regarding its per- 
sonnel were used to guide the counselor; i. e., safety, personnel, medical, and 
foremen’s records. Contacts were made with plant and family physicians, social 
agencies, and the counselees’ families if such contacts were felt necessary. Patients 
evidencing psychotic disturbances were escorted home or, with the help of the 
family, to a place of treatment. Staff discussions were held concerning cases of 
considerable complexity, and frequently several discussions were held with other 
persons of the employee relations department and with supervision involving place- 
ment. Many persons were interviewed on a weekly basis; others were interviewed 
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more infrequently and irregularly. \WWhen possible, a regular schedule was kept at 
the most convenient time for the counselee, for which time very often the counselee 
was paid. Many counselees preferred to schedule their consultations for their per- 
sonal time, and this was encouraged. ‘The amount of work done with the counselee 
is not accurately measured in terms of the number of interviews, for frequently 
much additional time is spent in discussion with other interested persons. 


On the following pages there are 10 actual cases which were chosen as being 
representative of the cases handled by the Mental Health Section. Names have been 
changed to protect the privacy of the persons involved. 


Case 1.—John, at the time of referral to the Mental Health Section by an interviewer in the 
personnel division, was married, was 28 years old, and had two children. He had 2% years of 
Company service and 10 years of education plus a GED (General Educational Development ) 
diploma. His Army discharge had been honorable, CDD (Certificate of Disability Discharge ), 
with 10% disability rating. He was employed as a turret lathe operator, 2M31. 

He had approached the interviewer concerning information about a job transfer. During the 
discussion it was learned that John had suffered “fainting spells” and “sick headaches” while in 
service and had been discharged after two months’ hospitalization. Authorized information 
received from Veterans Administration records revealed that at the time of referral his disability 
rating was 30% for a condition of “asthenic reaction, moderate symptoms.” He had been hos- 
pitalized twice since leaving the Army, ostensibly for similar conditions. 

John had many physical complaints—‘fast heart,” “afraid I'm going to faint,” “dizzy spells,” 
‘sick to my stomach”—plus a tendency to find fault with many other things. He thought that he 
deserved “top money” on his job, that his wife was too lax with their children, and that local 
physicians laughed at him when he presented his symptoms. His most prominent symptom 
involved a sensation of being smothered during sleep, which awakened him and which often 
occurred several times during the night. 


‘ 


It was felt that outside help would be appropriate; so arrangements were made for consulta- 
tions with the Peoria Mental Hygiene Clinic, while interviews were conducted here also. John 
visited the Clinic two or three times, the visits including projective testing. The recommendation 
of the clinic was psychiatric help through Veterans Administration outpatient authorization, 
which was applied for and finally achieved. Throughout this entire period there were several 
traumatic incidents. John’s daughter, a “pituitary dwarf,’ was found mentally retarded and 
declared unable to benefit from regular school placement; there was a marital upheaval, during 
which his wife had an affair with another man and threatened divorce; there was a threat to kill 
John’s wife by her brother, whom she had had arrested; and there was an uninsured automobile 
collision, for which John was held liable. He was then granted a medical leave of absence to 
straighten out his family problems. 

John returned to work and, with help, worked out a reconciliation with his wife that remained 
at least tolerable. At that time some improvement was noted and more intensive efforts were 
made toward helping John achieve more emotional comfort. Later, the authorization for psychi- 
atric help was approved, and John started receiving periodic injections from a local psychiatrist. 

John received 18 consultations by a member of the Mental Health Section over a total period 
of about a year. Gradual but considerable improvement was noted, particularly during the last 
few months. Consultations were made by telephone with the local psychiatrist, the psychiatric 
social worker, and John’s supervisor. John found, through discussion, more satisfying modes of 
behavior and insight into some of his personal needs and how they were related to his symptoms. 
He applied some suggestions concerning his life at work and at home and became more com- 
fortable in both situations. 

A year later, after consultations were discontinued, the man’s work history revealed that he 
was producing over 100% of standard and that his supervisor had this to say: 

“This man operates a No. 3 Warner and Swasey turret lathe, on which he deals with drill, 
bore, form, etc., on all types of bar stock jobs. The setups are numerous, and many are complex. 
He does a very good job and can readily see the easy way to get a job done. He is fast in motion. 
The quality of his work is good. He is still showing good improvement in his personal actions, 


115 


= 


INDUSTRIAL HYGIENE AND OCCUPATIONAL MEDICINE 


is still highly nervous, but has a good attitude, no complaints, and a willingness to do a better 
job. He has the highest production of all the machinists doing like work. He gets along well with 
fellow employees and has good safety and attendance records. He takes a good interest in his work 
and accepts the responsibilities of his job.” 


Case 2.—-Barbara had been an employee of the company for almost six years when she was 
referred by her supervisor to the medical division for help. She was 32 years old, was married, 
had one daughter from a previous marriage, and was a high school graduate. 

Her problem seemed to be that recently she had been having severe nightmares from which 
she would awaken while screaming. There were suggestions of other difficulties, particularly of a 
marital and sex nature, which seemed to be involved. Barbara presented herself as a very with- 


drawn, anxious person, who sensed fears concerning interpersonal relationships. 

There was a history of emotional difficulties. Five years prior to referral she had been hos- 
pitalized in a local sanitarium for a “nervous breakdown” and had been returned to work as 
“fully recovered.” A few months later she underwent surgery for a thyroid condition. Two 
years after that it was remarked by her supervisor that Barbara “is very nervous, and it is diffi- 
cult for us to place her.” Less than a year prior to referral, she had been tried on a higher rated 
job, but she had asked to be taken off “because it made her nervous.” Other remarks were that 
she was always very neat and clean, well liked by almost everyone, and had a good attendance 
record. Four months prior to referral she married for the second time. 

At least 10 consultations were made with Barbara by a member of the Mental Health Section. 
During this time it was learned that she felt very dependent upon her mother and extremely close 
to her daughter. She described her husband’s behavior as very erratic and suggestive of a severe 
neurosis. Apparently he once became so aroused that he threatened her life and attacked her. 
After that she left him and placed him under a peace bond while she consulted an attorney for a 
divorce. Attempts were made to talk with the husband, but he was uncooperative. 

During the consultations, frequent communications were made with Barbara’s supervisor and 
family physician. Her nightmares, through medication by her physician and psychological help 
through counseling, became less frequent until, at last contact, she stated that she had had no 
episodes for some time. During the period of counseling she was given a promotion increase and 
since then has been awarded a merit increase. The comments at that time were: “She likes this 
job very much and does it well.” 

A telephone call to the supervisor reveals that she recently obtained her divorce and at 
present is living with her parents and daughter. The supervisor states that Barbara is occasionally 
depressed but is usually quite cheerful and takes hazing from fellow employees quite well. Her 
work never suffers from her personal problems, although she has been observed daydreaming 
occasionally. There is no indication of a return of her former condition. 

Case 3.—George, on returning to work from a medical leave of absence, was referred to the 
Mental Health Section by the plant physician. He had been off work for three weeks and had 
been treated by a local physician for “anxiety psychosis.” During that time he was hospitalized 
for six days and administered a neurological examination by a local neurologist. Four months 
previous to this he had been hospitalized for observation concerning convulsive attacks and only 
a month previous had been taken home from work because of “interval seizures.” 

George was 22 years old, single, and the sole support of his mother and two younger brothers. 
His father had died three years prior and had not left many assets. George had worked here a 
little over two years, had had no military service, and was a high school graduate. He was 
employed as a windowman, 21.14. He had been transferred from the job once and was returned 
because of poor visual skills and an inability to have proper correction in safety glasses. His 
movements within the crib and without were also restricted for that reason. 

George’s foreman described him as being “very absent-minded” and told how he went into 
reveries. The foreman said that George was occasionally observed having minor seizures of mild 
shock, excessive perspiration, blanching of face and hands, and poor attention. George’s work 
was inconsistent, identified by poor judgment and involvement in horseplay. 

The seizures seemed, for a while, to be like a mild form of epilepsy. Although George 
asserted that he seldom completely lost consciousness, he did lose muscular control and exhibited 
tremors similar to those of persons having epileptic convulsions. A physical examination given 
shortly after one of these convulsions revealed none of the characteristics of epilepsy, however. 
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During the course of counseling there were about eight episodes that could be interpreted as 
being of an epileptic type. Six of these occurred at work, one at home, and one was artificially 
induced. 

George was seen 38 times by a member of the Mental Health Section over a period of 15 
months. During that tim: he was administered psychological tests which pointed toward a hys- 
terical condition. Arrangements were made by George and his family physician to visit a diag- 
nostic clinic in Minnesota, where neurological tests ruled out organic epilepsy and suggested that 
the seizures were attacks of anxiety. No progress in counseling could be seen in several months, 
even though the supervisor had been extremely tolerant of George's behavior. 

The theme approached in counseling was one of helping George to feel a sense of achieve- 
ment through work and through that to gain feelings of responsibility. Through the latter part of 
the series of interviews he gradually became able to face reality and to “grow up.” He had sev- 
eral minor relapses, but they became infrequent. 

His work improved to the extent that he was promoted within his classification to special 
work and was given a merit increase. This seemed to accelerate his improvement. He missed 
some more work owing to a hernia operation, but he returned and continued to improve. When 
recently seen by the counselor, he had been married for two months and was taking adequate 
care of his financial responsibilities. He seemed optimistic, confident, and healthy. His general 
foreman was contacted as of the date of this summary, and his opinion was that George was 
doing very good work, had grown considerably more mature, and, with the exception of a minor 
seizure recently (the first for several months), has been in good health. 

Case 4.—Matt was 20 years old and single when first referred to the Mental Health Section. 
He was applying for work and had had no military service or pertinent previous work experience. 

A month before a social worker from a state school had contacted a member of this section 
concerning wage placement for this young man. Encouragement was offered, so Matt applied 
for work. He was administered the regular placement tests and scored acceptably on such factors 
as mental alertness, mechanical comprehension, and emotional health. He was placed as a 
sweeper, 8M&84, in the parts department. 

It was felt that some rehabilitative counseling was in order so that Matt could readjust to 
living outside an institution, where he had been since he was 5 years old. 

Matt's parents were first cousins, and both were mentally ill. Matt's father had been com- 
mitted to a state hospital while Matt was very young, and his mother had died of tuberculosis 
shortly afterward. A grandmother had been caring for the children and had found it difficult 
to supervise the children properly in her home. It was then that Matt and another brother and 
a sister were committed to the state school. 

Matt is probably of low-average intelligence and capable of routine work. At the time he 
appeared here he was very eager to go to work and be independent of institutional life. Another 
goal was to obtain a complete discharge from the state school and regain his civil rights. 

About four or five consultations were made with Matt by a member of the Mental Health 
Section, and then a periodic follow-up was made to check on his progress. At first he was very 
impatient and dissatisfied, probably expecting too much of freedom. Through help by discussion 
he began to adapt himself to working and living outside the institution. He petitioned for an 
absolute discharge from the state school, which was effected less than a year from the time he 
started here. Four months after he began employment he was given a promotion increase and 
six months later a merit increase. A work history report made two months ago stated that Matt 


“understands his job” and that “his work, attendance, and cooperation are satisfactory.” Owing 


to a reduction in force, Matt was required to leave his job, for he did not have sufficient seniority. 


However, as soon as production requirements permit, he will be asked to return to work. 

Case 5.—Marvin was referred by his supervisor to the Mental Health Section during the 
time when he was involved in divorce proceedings with his first wife. He claimed to have been 
separated from her four times and to have lived apart from her for more than a year. Marvin 
had had considerable absenteeism because of this and occasional drinking bouts, and his work 
performance was not good. His supervisor suspected alcoholism and deseribed him as “not 
dependable,” “very nervous,” and “slow in movement.” 
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Surface grinder operator, 4T14, was his classification; he had worked here seven years, was 
26 years of age, had two children, and had completed 10 years of public school. His work record 
had been “average” to “good” and in former times had been rated as “very good.” 

Marvin's medical history included a severe episode of somatic and psychological symptoms 
about five years earlier, for which he was granted a leave of absence. For the next two and one- 
half years, he stated, he drank rather heavily. After his wife left him, a year before referral, he 
said that he again drank excessively for a while, but he felt that his drinking was not excessive 
at the time of referral. About three years before referral, he had had a severe automobile col- 
lision, during which he sustained critical injuries about the trunk and head. Another automobile 
collision occurred about a year before he was referred for consultation, during which he fractured 
some ribs and injured his spine. At the time of referral he complained of “heavy night sweats,” 
“severe stomach cramps,” and “nightmares.” He exhibited mild tremors, particularly manual, and 
the strained and unsteady voice of a very tense person. 

As soon as his divorce papers were final, Marvin remarried a divorcee with three children, 
which tended to complicate the situation by adding financial burden and conflict with his new 
mother-in-law. Otherwise, he claimed his new marriage was satisfactory and relationships with 
his stepchildren were good. For some time he felt quite bitter toward his first wife, for she had 
caused him to lose his automobile and his credit standing, and he blamed her for his excessive 
drinking. 

Marvin was first seen by one member of the Mental Health Section for one interview, then 
referred to another. He was seen about 25 times in all during the course of counseling. Marvin 
began to acknowledge his part in the marital failure and the potential failure of the new marriage 
if more satisfactory modes of behavior were not used. He had occasional relapses and would 
spend those times drinking. The approval of his mother concerning his second marriage and the 
acceptance of his new wife helped considerably in making him feel more confident. 

For a long time his financial situation did not improve. His present wife was frequently ill and 
unable to work. Marvin obtained part-time work in order to help allay a $3,200 deficit, plus 
support money for his two children by his former wife. 

After about 13 interviews, definite signs of improvement could be seen. His foreman came in 
to discuss the case and declared that Marvin had practically no lost time recently and that a 
change in his apparent attitude toward his work was evidenced. During the next 12 interviews 
he showed irregular but continued improvement. At one time he felt that the solution to his 
problem lay in divorcing his present wife and remarrying the former wife, for she had been 
arranging secret visits with him to plead their reconciliation. Fortunately, Marvin did not act 
impulsively this time. Later, another relapse involved a loss of a total of nine days in two months, 
and it was suspected that he was drinking. There were other mild episodes but of minor conse- 
quence. 


The techniques employed in dealing with Marvin in a counseling situation were largely per- 
missive, but occasionally very direct suggestions were offered. Reading material concerning 
marital problems was lent to him and later discussed. Many discussions were about how his actions 
were interpreted by himself and by others and how some modes of behavior could be more satis- 
factory to him than others. By this and by 
changes in his behavior which seems more satisfactory than before. 


talking out” his problems, Marvin effected some 


A contact made with the foreman six months ago revealed that Marvin was much improved, 
and there was no need for further counseling. Three months ago, the work record shows, Marvin 
was offered an advancement which entailed a change of work shift, which he refused because 
of the working hours. A recent contact with the foreman brought out that he thought Marvin 
was “cheerful, agreeable, and cooperative” and that he “puts out good quality and quantity of 
work.” The foreman added that Marvin has occasional depressive moods, during which he is less 
efficient, but these are usually not severe and are of a short duration. 

Case 6.—Harvey was referred by his supervisor to the Mental Health Section by means of a 
letter indicating that Harvey was having “feelings of guilt, insecurity, and dissatifaction.” The 
supervisor felt that this employee's emotional troubles were seriously affecting his work. 
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Harvey had worked here 10 years and had achieved considerable status on a salaried staff 
job, after starting as a machinist apprentice and continuing thrcugh the cooperative engineering 
course. He was married, 28 years old, and the stepfather of three children. He had been honor- 
ably discharged from the service after 24 months of duty. 

Two months after Harvey's sapervisor hed made the referral he had this to say in a report 
on the man’s work history: 

“About five or six months ago this man got into such personal difficulties outside of work 
that it had a serious effect on his emotional stability and on his personal health. He stared into 
space and worried; he couldn't sleep; he became a hypochondriac ; he developed feelings of guilt; 
he wanted to quit his job; he even developed stomach ulcers. His work efficiency was, of course, 
affected. His supervisor tried to help him out, with insufficient success, since both parties soon 
saw the situation needed a special father-confessor relationship or a psychiatrist. He was sent to 
the medical department for advice, and they very charitably offered to help him on company 
is succeeding ; this employee's case has been arrested and is on the upgrade.” 

Harvey's problems apparently began much earlier than this, because during the approximately 
nine consultations with a member of the Mental Health Section the following information was 
revealed. 


Harvey was reared in a family of three children but could recall little real family life. His 
father died when he was 6 years old, and his mother remarried the following year. Her second 
husband also died, and she married two more times—both marriages ending in divorce. There 
was some conflict for Harvey with stepfathers, particularly the third husband, who had a family 
of his own. 

Harvey never really felt secure. He felt his high school career was unusually turbulent, during 
which time there was much conflict at home. After high school he left home, had three short 
jobs, then applied here for the machinist apprentice training program. After working here for 
10 years he married a woman 3 years his senior and a mother of three children. 

Very mixed feelings of extreme affection and hate existed as his attitudes toward his wife. 
Harvey felt that his wife lacked discipline and orderliness, that she was a poor housekeeper and 
a poor mother, and that the whole marriage was unsatisfactory. 

Discussions held with Harvey apparently had some effect. At least his supervisor thought so, 
for he had this to say in a report 10 months after referral : 

“It’s a pleasure to report that this man’s emotional status has been greatly improved for 
about five months. Though he isn’t completely cured and probably never will be, he is in tolerable 
condition at present; even without the improvement still occurring, he appears to have recovered 
enough stability to go on indefinitely. He is a useful worker now, fairly able to cope with his 
personal problems, whereas he formerly was going downhill very fast in all respects. 

“He does his work now with much more vigor and interest. He produces more and in the 
past several months has shown pleasure and pride in solving hard problems with increasing 
frequency.” 

The supervisor added that he felt the improvement was attributable to the man himself and 
to the member of the Mental Health Section who helped him. However, there was evidence of 
at least two consultations with a local psychiatrist during this period, which may have been 
partly responsible for the change. 


The following spring Harvey had some family difficulties. His stepson had run away from 
home and was later referred to the school psychologist. A joint discussion with the man and 
his wife was held by the same member of this section for the purpose of easing marital conflict. 
Apparently this affected his work, for at that time he had been transferred at his request to work 
he thought would be more amenable to his emotional condition. According to the supervisor, 
Harvey was again doing poorly. This lasted for some time, but in the late summer he indicated 
improvement. 


Further consultations were held with Harvey and by the following March he had shown 
noticeable changes for the better in emotional stability and had few problems at work. Six 
months later his supervisor said, “He has been doing his work with noticeably more interest and 
initiative” and “there isn’t a lot that’s wrong with him.” 
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About that time it was assumed no more contact with the man or his supervisor was neces- 
sary. However, records reveal that Harvey continued to do well until late last summer, when 
some family problems reappeared. The latest contacts indicate that Harvey has separated from 
his wife, but no concomitant remarks concerning a loss of effectiveness at work were offered. 

Case 7.—Jerry, a factory accounting clerk, 1C12, had been employed here for three years at 
the time of referral. He was married and the father of two children. Jerry claimed to have a 
high school diploma plus two years of business college and to have been discharged from the 
service honorably with three and one-half years of service. He said at the time he was hired 
that he was a victim of a shell concussion while in service but received no compensation, and 
x-rays had revealed no damage to the brain or spine. 

At the time he was referred by his supervisor he complained of vertigo, occipital headaches, 
and visual difficulties. Apparently these complaints did not afiect Jerry's work, because at that 
time he was rated as “above average” in consideration of his qualifications for the job, production, 
cooperation, and physical condition. There were comments made by the supervisor to show that 
Jerry was extremely talkative but well liked by his co-workers. Jerry, during the first interview, 
also had some complaints about his work; particularly, that he had too much job pressure. He 
feared he was not getting his work done and felt that he was reprimanded for the slightest 
mistakes. Jerry thought there was too much noise and confusion in the work area, which might 
have been contributory to his having headaches. 

Jerry was seen eight times by a member of the Mental Health Section. Because of Jerry's 
volubility, the first two visits concerned his family and personal history. Thereafter several psy- 
chological tests were administered. During the third interview it was suggested that Jerry 
consult a psychiatrist. He concurred. During the fourth interview he stated he had discussed the 
situation with his family, and they had promised to help; so a local psychiatrist was contacted 
and an appointment made. A medical leave of absence for 60 days was authorized at that time. 

Even though Jerry’s problem was not a severe emotional illness it was felt, because of the 
nature of the complaints, that he would recover more quickly under psychiatric treatment away 
from work. The psychiatrist agreed that Jerry was a victim of a neurotic disorder and suffered 
sensations of organic disturbances. But these disturbances were emotional and not physical in 
origin. 

Jerry improved slightly during his medical leave, and on his return it was arranged with 
supervision to have his work limited to 40 hours per week. He continued to visit the psychiatrist 
twice weekly, and he felt that he was improving because of the treatment. Shortly thereafter 
came a strike, during which he missed medical treatment. A later contact with Jerry revealed 
that he expected to resume treatment soon. At that time he showed few symptoms and stated 
that he felt much better. 

Jerry’s work record continued to be good, and no mention of any complaints from him 
appeared. A recent investigation revealed that Jerry has consistent good health, is still very 
talkative, but does good work. During the past year he was among those considered for a 
responsible position in general accounting. 

Case 8.—Clifford, during the first interview, manifested muscular tremors, anesthesia of the 
lower part of his right leg, and considerable unsteadiness in walking and standing. The lack of 
objective organic findings by his family physician led to his being referred to the Mental Health 
Section by the medical director. The symptoms, as presented, seemed to be those of conversion 
hysteria. Clifford claimed no similar previous symptoms. 

Although he stated that he had never attended school, Clifford could, with difficulty, read and 
write, and he seemed conversationally fairly alert. He said he had not attended school because 
his parents died when he was very young, and his help was needed at home. At the time of 
referral he was 50 years old, was married, had no dependent children, and had worked here 
about six months as a welder helper and cleaner, 3W31. 


During this first interview Clifford disclaimed any problems concerning his home life, except 
for some minor financial stress. He declared that he and his wife were most compatible but 
expressed some concern regarding his son, who apparently is not a very responsible person. He 
said that he had never undergone any surgery or had a history of venereal disease. As a member 
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of a very strict religious sect, he had been a vegetarian for eight years and drank no coffee or 
alcoholic beverages; neither did he smoke. He seemed somewhat concerned about his own 
“nervousness.” At the time of this consultation he had not worked for two weeks. 

At the second interview, a week later, Clifford was examined by a plant physician, who could 
find no physical defects. By that time nis disability had increased to the extent that he was unable 
to report to the plant for further examination. His family physician was notified of his con- 
dition, and a neurological examination was suggested. 

Clifford was given further examinations by four other physicians, among whom were a 
psychiatrist and a neurologist, through the auspices of St. Francis Community Clinic, Peoria 
Mental Hygiene Clinic, and Peoria State Hospital. The symptoms finally focalized to include 
only the partial paralysis and anesthesia of the lower part of his right leg and foot. The case was 
diagnosed finally as conversion hysteria. 

During the next six months Clifford’s health fluctuated, but little improvement could be 
seen. Frequently he stopped in to see persons in the Mental Health Section, usually without 
appointment. He complained of his ill health and went about with a cane. He conversed freely 
but dwelt mostly on financial problems, health, and concern over getting back to work. Clifford 
did not seem very depressed about his condition and preferred to consign many of his difficulties 
to prayer and his professed religious faith. Apparently he was convinced that he was unable to 
work and that all possible was being done for him. 

Toward the end of October, after seven months off work, he contacted this section regarding 
his status with the company. All his weekly insurance benefits had been paid, and he was not 
eligible, because of his short length of company service, for total and permanent disability insur- 
ance benefits. A representative of personnel was present at this meeting, and Clifford’s status 
with the company was clarified. His symptoms still persisted, but he claimed to be slightly 
improved. 

The following morning Clifford telephoned to state that during the night a miracle had taken 
place. He said that during his sleep he had a dream in which he had experienced sensations in 
his affected leg and he had thrashed it about violently. Upon awakening, he felt soreness and 
some sensitivity in his previously numb leg. He came into the section office and seemed to have 
more use of the foot. Clifford was then told to contact the St. Francis Clinic and obtain state- 
ments from them concerning his case and present condition. Five days later a statement from the 
Clinic was received reading thus: 

“A complete physical examination by the various departments was essentially negative, includ- 
ing x-ray studies, spinal fluid analysis, blood studies, and serology. Just recently this person has 
recovered from this condition [of conversion hysteria], and presently it is felt that this patient 
can return to work because his physical status is completely compatible with work. In fact, it is 
felt that, now that he is recovered, returning to work would help him in many ways.” 

Three days later Clifford requested return to work. There were no overt symptoms, and he 
seemed to have full use of the once-disabled leg. However, because of the nature of the disorder 
and feeling that returning to work on the abeyance of symptoms might result in the precipitation 
of the same or new symptoms, the plant physician did not allow Clifford to return. Several dis- 
cussions concerning the man were held by the plant physician, assistant medical director, medical 
director, and the personnel consultant; after these the man was returned to work and was to be 
investigated regularly concerning his health. 

A month after Clifford had returned to work a telephone call to his supervisor revealed that 
everyone was quite pleased with the man’s performance; his attendance was good, and he had 
a good attitude. Three months after that a similar report was received; so the case was made 
inactive. 

Fight months later Clifford stopped in to say that because of a reduction in work force he was 
leaving the company. He was profuse in his expressions of gratitude for the attention and help 
given by the Mental Health Section and further stated that his health had been excellent since 
his return to work. Although it was doubtful that insight into his own problems ever occurred, 


it was felt that frequent discussions with the man by members of this section were contributory 
to Clifford’s recovery. 


Case 9.—Mary, a clerk routine, II, had worked here for one year when first referred by her 
supervisor to the medical division and hence to the Mental Health Section. Mary had become ill 
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several times at work, and her attendance had been poor. Her chief complaints were abdominal 
discomfort and feelings of depression. Records revealed that in relation to her work she had been 
described as “barely satisfactory,” “below average,” and “[shows] considerable need for improve- 
ment.” 

During the first consultation it was learned that Mary felt that she was not a pretty girl. 
Her thin face was acne-marked and spotted by a slight rash. She was single, 20 years old, and 
“going steady” with a man 15 years older than she. She lived in a five-room house with her 
father, mother, brother, sister-in-law, and their two children. 

She complained of “stomach cramps,” and she had fits of crying two or three times weekly. 
She said she was “picked on” by other children during her childhood. Probably because her 
father was once a heavy drinker and had caused hardship to the family because of it, she was 
extraordinarily concerned with morals. Through all this she had become extremely dependent 
upon her mother and felt inadequate in making even a most minor decision, even though, 
according to Mary, her mother did not encourage this sort of relationship. She wanted to get 
married, but she doubted that she would be able to take the responsibility and the separation 
from her mother. 


Over a period of seven months 17 consultations were held with Mary by a member of this 
section. At the start a thorough physical examination was recommended and fulfilled at a local 
clinic, which examination revealed an ulcer in the colonic region, for which diet and medication 
were prescribed at the clinic. After two months some improvement was noted in Mary’s work 
and she became more cheerful and happy. Shortly after that, however, it was learned that Mary 
needed some dental surgery, which was performed and which precipitated another emotional 
upset but, fortunately, a milder one. After another six weeks improvement was again noted in 
her work. At that time a wage increase was discussed with supervision and was awarded to’ 
Mary as a well-deserved reward. 


Later that same month there was another relapse, apparently more serious. The complaints 
that she expressed sounded like pregnancy ; so another thorough physical examination was recom- 
mended, Fortunately, within a few days the sensations changed, and a normal female process 


started, alleviating somewhat the suspicion of pregnancy. The possibility was never mentioned 
to Mary, and subsequent conversations further limited it. However, “heavy petting” and its 
effect upon persons involved were extensively discussed. 

Real signs of improvement were noted when Mary started expressing dissatisfact' on with 
conditions at home and talked about moving into an apartment with her girl friend. It is not 
known whether this was ever done, for several financial obligations were pressing and the need 
for consultations lessened considerably before she could have moved. These events occurred 
about seven months after the interviews were started. When two telephone calls to Mary's 
supervisor revealed that she was making adequate adjustments at work, the case was made 
inactive. 

During the course of the interviews, Mary was encouraged to express her feelings in regard 
to any event which might pertain to her and her problems. Ways and means of dealing with 
her problems were thoroughly discussed. Ideas that she was wanted and needed at work and 
that work could be an outlet as well as a suurce of difficulty were emphasized. So were explana- 
tions as to how various symptoms can be caused. Gradually she began to gain more satisfaction 
from her work and become more intolerant of her own dependence upon her mother. No miracles 
happened. Mary most probably still has feelings of inadequacy and dependence and probably 
occasional gastrointestinal discomfort, but her rating at work changed from below average to 
slightly above average, even though she was given added responsibilities. At the present she is 
still employed on the same job, and no unfavorable reports regarding her behavior have been 
received. 

Case 10.—James was referred by the laboratory technician in the medical division, who knew 


him as a former neighbor and friend. James had complained to him of feelings of frustration on 
the job and generalized “nervousness.” An appointment with a member of the Mental Health 
Section was made, and an interview revealed that there was more than a superficial problem. 
James was on second shift at the time but wanted to change to first shift on the same job. 
He complained that he was being by-passed and that he had been at maximum rate on his cur- 
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rent job for about a year. He felt that there was some favoritism being used in assigning other 
workers to jobs ,and mentioned a particular incident. This incident was discussed with a repre- 
sentative of the labor relations department, after which James concurred that he had been dealt 
with fairly. 

During the initial interview certain personal problems were discussed, and James was 
encouraged to accept counseling. Although he was not evasive, he seemed reluctant to accept 
help. Inquiry into his family background brought out that he was the seventh of eight children, 
that his father drank heavily and was abusive to his mother, that there was much friction in the 
home among the children, and that economic conditions were undesirable. James said that he 
had had many “temper” tantrums during childhood but felt he could control himself fairly well 
now. Apparently, there were no severe health problems as a child. 

However, at the time of referral James declared he had a “nervous stomach” and frequent 
headaches. He said he was “nervous” and tense most of the time and could not relax unless he 
had had a few drinks. Occasionally he would become inebriated on week ends, which caused 
unhappiness at home. Apparently the expressions of job dissatisfaction were closely allied with 
anxiety and depressive states. 

Six weeks later James came in to discuss a request for transfer he had placed. At that time 
he evidenced rather severe feelings of insecurity and inferiority, as well as difficulty in concen- 
tration and attention. Although it was felt that job dissatisfaction was an expression of other 
feelings, a job change to a position offering more visible promotional opportunities seemed to 
offer therapeutic possibilities. Several tests were prescribed and later discussed. 

The tests revealed a severer depression than was shown during the interview, for to a casual 
observer James appeared to be a quite good-natured and happy person. It seemed that an 
“all’s well” exterior hid a sensitive, introverted personality whose concern at the moment was 
to change to a different job. 

Nearly six weeks later, in discussion with the superintendent of the manufacturing division 
of the research department, it was learned that there was need for a person in the shop as an 
engine lathe operator, 2T15. The counselor felt that such an opening would be an appropriate 
opportunity for James to transfer to a place offering opportunities for advancement. James was 
contacted and advised to request a transfer. Because of his qualifications and specific achievements 
on psychological tests, he was chosen for the job. 


Eight months after the transfer, James's supervisor had this to say upon awarding a merit 
increase : 


“He is not fast but is very careful, shows good interest, and is a consistently hard worker. 
His capacity to learn is good, and he follows instructions accurately. 

“[James’s] personal qualifications are outstanding. He is friendly, cooperative, and easily 
supervised. His attendance record is good, and he appears in good health. 

“There is an opening to be filled on a milling machine in this department and [James] is 
being moved from the lathe to fill it. He has had some mill experience as an apprentice and has 
occasionally filled in on mills to run simple jobs since he has been in this department. 

“This recommended increase in rate is in recognition of efficient service and continued effort.” 

During that time counseling was infrequent but dealt mainly with James’s symptoms and 
what they represented. The sensations of gastrointestinal disturbances gradually diminished in 
frequency. A month after he had been on the new job he remarked that he liked the new assign- 
ment very much and felt that he would continue with it. Signs of major emotional improve- 
ment were evidenced on psychological tests. 

James met with a member of the Mental Health Section eight times over a period of nine 
months. Although further counseling might have been fruitful, a long strike period ensued, and 


contact was lost. His records indicate that he left the company a year later because of family 
circumstances. 
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PULMONARY PENETRATION OF PARTICLES ADMINISTERED 
BY INTRATRACHEAL INSUFFLATION 


HERMAN CEMBER, M.S. 
THEODORE F. HATCH, S.M. 


JOSEPH A. WATSON, MS. 
AND 
THOMAS 8B. GRUCCI, B.S. 
PITTSBURGH 


I, INTRODUCTION 


HE TECHNIQUE of intratracheal insufflation employing direct injection 
into the exposed trachea with a hypodermic syringe was originally described 
by Kettle and Hilton in 1932.' This method has been used in a number of investiga- 
tions to study the effect of various particulates on the lungs of experimental animals.* 
The relative simplicity with which dosage may be achieved makes the use of this 


procedure advantageous if deep pulmonary penetration and retention of the material 
under study can be demonstrated. 


To study the depth of penetration into the pulmonary tree, an experiment was 


performed in which radioactive barium sulfate particles were administered intra- 
tracheally to rats. Particulate penetration and distribution were determined with 
the aid of autoradiographs made from sections of animals killed at different time 
intervals after exposure. Retention of the particles was determined by direct 
measurement of the activity in the lungs. 


Il, METHODS 


1. Particle Preparation.—A mixture of carrier-free radioactive sulfuric acid and hydrochloric 
acid, produced by the neutron irradiation of hydrochloric acid, was procured from the Oak 
Ridge National Laboratory (U.S. Atomic Energy Commission Isotopes Catalogue, July, 1952, 
Item number S-35-P-1). The acid mixture was diluted to 0.002 N and then adulterated with 
0.002 N inert sulfuric acid to achieve the desired specific activity. After neutralization of the 
adulterated acid with 0.002 N sodium hydroxide, the barium sulfate particles were precipitated 
by adding excess barium chloride to the sodium sulfate solution. The specific activity of the 
particles used in this experiment was 7 & 10-® uc per particle. The size distribution is shown 
in the histogram (Fig. 1). The mean size is 1.45 # and the standard deviation is 0.4 #. These 


particle dimensions have been shown to be in the optimum size range for deep pulmonary 
retention.t+ 


This work was performed under United States Atomic Energy Commission Contract Num- 
ber AT (30-1) -912. 


From the Department of Occupational Health, Graduate School of Public Health, University 
of Pittsburgh. 


* References 2 to 5. 
+ References 6 and 7. 
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2. Experimental Procedure—A total of 90 female rats, strain CW, whose average weight 
was 180 gm., were used in the experiment. The BaSQ, particles were suspended in distilled 
water, and each animal received 0.15 ml. of the suspension containing 25.7 y of BaSO, tagged 
with 35 wc of sulfur. The suspension was injected directly into the lungs with the use of a blunt 
18 gauge hypodermic needle inserted into the trachea through the pharynx. Pentobarbital 
(Nembutal) was used to produce general anesthesia in the rats during the insufflation. Groups 
of five rats each were serially killed at a specific time interval up to eight days after exposure, 
and the lungs, including the trachea, were removed, digested, and assayed.’ Autoradiographs were 
made of lung sections from separate animals killed at corresponding intervals of time. Sections 
5 « thick were mounted directly on 2 by 2 in. (5 by 5 cm.) medium contrast lantern slide plates 
and exposed according to the formula of Axelrod and Hamilton.® After development, the 
autoradiographs were stained with hematoxylin and eosin, so that the autoradiograph and stained 
section were superimposed on the same slide. 


Ill. RESULTS AND COMMENT 


The autoradiographs show that the BaSO, particles actually penetrated and 
were dispersed in the lower respiratory tract in all the lobes of the lungs. Although 
the distribution is not perfectly uniform, the particles are distributed throughout 
most of the lungs. Figure 2 is a photomicrograph showing the initial distribution 
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Fig. 1.—Histogram showing barium sulfate particle size distribution. Data include sizes of 
400 particles. 


through a large lung area. Figures 3, 4, and 5 represent autoradiographs of sections 
taken from different areas of lungs at time intervals of 10 minutes, 48 hours, and 
192 hours, respectively. Initial alveolar penetration and a rapid decrease in particle 
density over the eight-day time interval may be observed in the autoradiographs. 
The depth of penetration shown is in agreement with the results of Taplin and asso- 
ciates who demonstrated alveolar deposition of Bacillus spores and powdered BaSO, 
administered by an intratracheal intubation technique employing a more elaborate 
apparatus."® 

The lung retention data are summarized in the Table and are depicted graphically 
in Figure 6, The elimination curve is typical and shows that two separate mecha- 
nisms are involved. The steep initial slope is attributed to the rapid elimination of 
the dust particles by direct transport up the ciliated epithelium. This phase of the 
clearance is accomplished in about six hours and agrees with similar data reported 
elsewhere."' The second part of the curve is thought to represent the elimination 
of dust particles from the alveolar sacs by phagocytosis. The straight line portion 
of the curve may be extrapolated to zero time, and the intercept thus obtained 
represents the particles delivered to the lower respiratory tract. From the curve 
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Were 


Fig. 2.—Autoradiograph of lung section showing distribution of barium sulfate particles 10 
minutes after insufflation. x 7 

Fig. 3.—Autoradiograph showing alveolar penetration and particle density of barium sulfate 
particles 10 minutes after insufflation. x 280. 
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Fig. 4.—Autoradiograph showing particle density two days after insufflation. 280. 
Fig. 5.—Autoradiograph showing particle density eight days after insufflation. » 280. 
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(Fig. @) this value is about 40% of the quantity administered to the animals. The 
lower respiratory tract elimination constant may be determined from the slope of 
the curve and is equal to 0.21 per day, corresponding to a half-life of 3.3 days. The 
observed elimination rate is faster than was expected. Although several alternative 
hypotheses to explain this rapid elimination may be postulated and experimentally 
investigated, no attempts in this direction are being made in this report. 


IV. SUMMARY 


Radioactive barium sulfate particles were administered intratracheally to rats 
in order to study the pulmonary penetration and distribution of the particles. Auto- 
radiographs made from lung sections showed that, although the particles were 


FRACTION RETAINED 


20 4 6© 868 00 10 40 180 200 
HOURS AFTER INSUFFLATION 
Fig. 6.—Particle retention as a function of time. 


Lung Retention Data 


Time After Time After 

Exposure, Standard Exposure, Standard 
Hr. I/le Deviation Hr. Deviation 

O17 + 0.214 0.332 

0.743 > 0.082 +> 0.198 

2 0.488 +0117 4 = 0.296 

0.589 0.295 0.220 

0.322 0.225 > 0.163 


6 0.612 > 0.430 J + 0.069 


1 
4 
5 0.537 +0117 + 0.073 
& 0.444 + 0.380 


generally distributed in all the lobes of the lungs, the distribution was not uniform. 
The radioactive particles were found in irregularly shaped areas throughout all 
parts of the lungs. Retention data showed that about 40% of the material inside 
the syringe actually was deposited in the deep respiratory tract. The method of 
intratracheal insufflation directly through the pharynx may therefore be considered 
useful for the investigation of particulates in the lungs. 


Miss Patricia A. Crowley assisted in the preparation of the autoradiographs. 
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TRICHLOROETHYLENE AND DICHLOROETHYLENE POISONING 


ROBERT S. McBIRNEY, M.D. 
FLUSHING, N. Y. 


RICHLOROETHYLENE is one of the most popular and important chlorin- 

ated hydrocarbons used in industry. Its odor is not unpleasant, being similar to 
that of chloroform. It resists decomposition under conditions of normal use, but 
such factors as air, water, light, and heat have some influence on its stability, and in 
some cases they are the cause of a small amount of decomposition, with the forma- 
tion of acidic or other undesirable substances. It is classed as noncorrosive and 
nonflammable and is nonexplosive at ordinary temperatures. It is widely used in 
industry as a solvent for extraction of fat from fish, bones, or skin refuse and oil 
from grapes, in cleaning of machinery, in degreasing metal parts, in cleaning cloth 


or clothing, fabrics, rugs, and optical goods, and as a solvent for paints containing 
tar or pitch. 


There appears to be considerable difference of opinion about the effect of 
trichloroethylene upon animals and human beings; so often one investigator finds 
positive results, in one instance, on an animal, while another investigator fails to 
find the same, yet does find different results. Nevertheless, it appears to be com- 


mon knowledge that trichloroethylene does, in some cases, produce skin reactions, 
deaden nerve impulses, and induce narcosis. Like chloroform, its elimination from 
the body following narcosis is rapid, with quite similar feelings. In subacute poison- 
ing a worker usually collapses. In the acute type it is said that there may be a sensa- 
tion of irresistible sleep, sugary taste in the mouth, prickling of the eyes, buzzing 
in the ears, loss of hearing, and numbness in the extremities. Consciousness may 
be present; yet there is loss of motion. There may be cyanosis, as there is hypoten- 
sion, confusion of thought, clenching of the teeth, muddled speech, small pulse, and 
contracted pupils. Some of the earlier signs are a failure of the sense of touch and 
an impairment in taste and smell. 

Workers and employers in industry are both responsible for the safe and sane 
use and handling of this most important and valuable solvent. It has so many good 
qualities, is so easy to control, and is quite free from serious injury to workers or 
to equipment. Failure of manufacturers to properly warn users by vague, indefinite 
labels sometimes adds to the incompetence of the users; yet in so many cases only 
a slight disability arises from the use of trichloroethylene, after which competent 
advisers correct the injurious faults in handling. 

Dichloroethylene is not so frequently encountered in industry as trichloroethyl- 
ene, as some of its physical properties do not make it as safe or as economically 
useful ; but it has valuable properties as a solvent for waxes, resins, and acetylcellu- 
lose and is used in the extraction of rubber and in the refrigeration industry. It is 
also of use in the extraction of oils and fats from fish and flesh of animals. 


Division of Industrial Hygiene, New York State Department of Labor, New York 13. 
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DERMATITIS FROM TRICHLOROETHYLENE 

A workman in a large sheet-metal works was engaged in the job of degreasing 
a large shceet-steel belt by means of hand washing it with trichloroechylene. The 
belt was swung up on two end rollers a few feet above the floor, so that there was 
a distance of about 6 in. (15 cm.) between the two laps at the ends and about 2 ft. 
(61 cm.) between them at the center. The belt was about 30 in. (76 em.) wide. 
The workman used a wash cloth and a basin of trichloroethylene, and doing the 
cleaning of the bottom lap of the belt, his head was in between the two laps so that 
the air he breathed was well saturate? with the vapor, which also bathed his face. 
After about three or four hours of this work his face was a brilliant erythema; no 
part of it escaped except the ears. His hands were burning and were also a brilliant 
red. He was complaining of severe headache and had missed his lunch because of 
loss of appetite. There was a slight indication of blistering on the hands. His con- 
dition changed the method of cleaning. 


NEURONOSIS FROM TRICHLOROETHYLENE 
Women workers, engaged in the cleaning of optical lenses for binocular field 
glasses for use in the Navy, sat at a long table in the center of a small room cleaning 


the lenses of small spots which had escaped the general cleaning machine. The 
lenses were first washed with soap and water and then dried with a small smooth 
towel. In many cases, the workers would discover that small spots of wax remained 
on the lens. In order to remove these spots, the table was provided with several 
small glass cups, about the size of a teacup, into which was put about 3 oz. of 
trichloroethylene, the cup being about two-thirds full. Into the solvent was placed 


a small wad of cotton to prevent breakage of a lens by dropping and also to use as 
a swab to wash away the wax spots. The workers were provided with tweezers to 
handle the wet cotton, but this process soon went out of use as the women preferred 
to use the fingers and thumb; this was a more natural and efficient method, as the 
finger could feel the spot though the eyes could not see it. 

The workroom was provided with excellent ventilation, with both exhaust-air 
and forced-in equipment, so that the air was fresh and free from any odors. The 
cubic air capacity of the room was not too small for the usual 12 workers. 

After a few months of work at this cleaning with trichloroethylene, a worker 
complained of difficulty in handling the lenses and of inability to properly feel the 
lens. Ina short time other workers made the same complaint. ‘Then disability began 
in a number of workers, and careful examination showed that there was a total loss 
of tactile sense, loss of motion, and inability to grasp objects with the thumb and 
fingers. About one-half of the workers had a paralysis of the thumb, forefinger, and, 
in some cases, one-half of the second finger in the hand used to clean the lens. Dis- 
ability lasted for several months. There was no skin damage in any of these cases. 


PERIPHERAL NEURITIS FROM TRICHLOROETHYLENE AND DICHLOROETHYLENE 

A man, about 41 years of age, married, with two healthy children, and a veteran 
of World War I, worked as a degreaser in a machinery works, where he used a 
solvent mixture of 40% trichloroethylene and 60% dichloroethylene and a small 
amount of an alkali stabilizer in a rectangular metal tank, which stood on legs at 
about table height, and a few feet from an open doorway, in a part of an electroplat- 
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ing room which was provided with adequate ventilation for all other operations. 
The tank was equipped with a cover, exhaust ducts, and a steam bath for heating 
the solvent. Although this was the immersion method of degreasing, the heat applied 
was of use as it warmed the metal, and thus hastened the drying of it, and so did 
not impede the processes of production. The operator wore the ordinary worker’s 
gloves made of cotton, because the basket with which he dipped articles in and out 
of the tank was too hot to handle without gloves. The supply of the solvent was 
taken from a drum container in another part of the works by means of an open pail. 
The metal wire baskets which fitted the degreaser had a handle on each end by 
which he picked them up from the floor, immersed them in the solvent for a few 
seconds, lifted them out, and set them on the floor again. Some of the baskets loaded 
weighed as much as 80 Ib. In lifting the baskets out, the solvent dripped onto the 
worker’s feet, and one shoe was quite destroyed in a few weeks’ time as a result of 
the dripping. His gloves were usually damp with the solvent. He did not wear an 
apron. One day he felt weak and looked ill, and other workers took him to the 
first-aid room; from there he was sent home. 

Some days later the operator returned to work; after a few days’ work he col- 
lapsed and was taken to the hospital, where his chief complaint was dizziness. He 
was discharged from the hospital in a few days but was readmitted about one month 
later, complaining of numbness and pain in the fingers and feet, double vision, 
hoarseness, loss of weight, pains and tenderness in the leg muscles, inability to walk 
properly, failure to grasp and hold a teacup in his hands, inability to straighten the 
fingers, loss of feeling in the hands and fingers, and disappearance of potency. Physi- 
cal examination revealed diplopia, but the occulist did not change the lenses. Other 
findings were as follows: temperature, pulse, and respiration, normal; spinal fluid, 
negative Wassermann; urine, negative for lead; blood examination, normal and 
negative for lead; sensation loss, both feet and ankles, with toes and feet flexed and 
painful ; claw-like fingers and hands, hot and painful with loss of sensation. 

Treatment included arsenic compounds for possible lues, but this aggravated 
the condition and was discontinued. Vitamins B, were pushed with good results. 
Splints were applied to the hands and ankles to ease the pain, but they made it worse 
and were removed, A blood count at this time showed red cells, 4,500,000; white 
cells, 5,000; hemoglobin, 86% ; polymorphonuclear cells, 76%, and lymphocytes, 
21%. Two weeks later the count was red cells, 3,900,000; white cells, 7,000; hemo- 
globin, 72% ; polymorphonuclear cells, 65%, and lymphocytes, 35%. Four weeks 
later the count was red cells, 5,300,000; white cells, 9,000; hemoglobin, 92% ; poly- 
morphonuclear cells, 71%, and lymphocytes, 29%. 

Exhaustive liver chemistry tests were made and all were found within normal 
limits ; there was no evidence of renal irritation. Diplopia was present for six weeks, 
aphonia for about one week, and impotence for two months; there was atrophy of 
the interosseal, thenar, and hypothenar muscles of both hands. Hands and fingers 
and feet were normal at the end of one year’s disability. 


DICHLOROETHYLENE POISONING 


A large producer of therapeutical products installed equipment for the extraction 
of oil from fish livers by means of the solvent action of dichloroethylene. The room 
in which this process was set up was about 40 ft. (12 m.) long, 20 ft. (6 m.) wide, 
and 20 ft. high, but about one-quarter of the cubical area was taken up by a large 
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flue stack and equipment for the process. The fish livers were carefully washed with 
water, inspected, and then put into a grinder and ground into fine pieces. This 
material was then put into a kettle and boiled by steam. After this treatment, the 
material was put into extractor vessels of about 50 gal. capacity. There were four 
of these vessels which stood upon a platform at the south wall, about 2 ft. higher 
than the main floor. The platform was about 18 ft. (5 m.) long by 6 ft. (1.8 m.) 
wide, giving ample space for the operator of the vessels to walk about and watch 
the process. The vessels stood at the outer edge of the platform and were about | ft. 
(30 cm.) apart. Each vessel was provided with an outboard-motor-propeller attach- 
ment fastened to the edge of the vessel top, with propeller blades in the solvent. 
The purpose of this equipment was to agitate the mixture of liver pieces in the sol- 
vent in order to get the greatest amount of extraction of the oil. It also resulted 
in the greatest amount of evaporation of the solvent into the workroom air, and, 
as none of the vessels were provided with exhaust air ventilation or a cover, the 
evaporation from the surface of the liquid, which was 24 in. in diameter, could have 
been of injurious proportions. The vessels were provided with piping which con- 
nected them to the supply of solvent located in another room. They were also pro- 
vided with piping for emptying the product of the process. Standing in front of the 
vessels on the main floor were four sheet-metal barrels into which the waste product 
was drained, and evaporation of the remaining solvent continued. 

This process required about 25 gal. of dichloroethylene in each vessel with each 


charge of the macerated livers, plus about 1 pt. of sodium hydroxide solution as a 
stabilizer. 


A new worker, 35 years of age and, as it later appeared, without dependents or 
next to kin, was employed in this room as the operator of the extracting process. 
He worked 8 hours a day and 40 hours a week. His whole time was spent in watch- 
ing the process in every detail, and in doing so he was constantly near the vessels. 
As the tops of the vessels were 36 in. (91 cm.) above the floor, his breathing zone 


was about 30 in. above the surface of the solvent as he walked back and forth to 
watch the process. 


After a short period of work he complained about the odors or vapors making 
him sick with a feeling of nausea, and he also vomited several times. Other workers, 
if not all of them—there were usually 10 or 12—complained about the odors and 
vapors, as they felt nauseated and many of them vomited not only once but several 
times. The foreman frequently vomited but paid no attention to it and went on 
about his work. The operator of the process lost two days’ time from work because 
of a cold. A day or two before he was suddenly taken ill, he acted so strangely 
that the other workers suspected that he was drunk. Many attempts were made to 
smell his breath, and all concluded that there was no odor of alcohol on his breath. 

His sudden illness resulted in hospitalization, and after a day or two he died 
there without adequate diagnosis. The case was referred to the City Chief Medical 
Examiner. His pathological sheet read as follows: brain, edema, congestion ; heart, 
adiposis of epicardium and myocardium; lungs, emphysema, bronchopneumonia; 
chronic passive congestion; liver, lipidal degeneration, cloudy swelling, passive 
congestion, areas of biliary pigmentation; spleen, marked congestion; kidneys, 
cloudy swelling, congestion ; cause of death, bronchopneumonia. 

42-20 Kissena Blvd. 
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TRICHLOROETHYLENE TOXICITY 
Report of Five Fatal Cases 
MORRIS KLEINFELD, M.D. 

AND 


IRVING R. TABERSHAW, M.D 
NEW YORK 


HE SYNTHESIS of trichloroethylene in 1905 made available a chemical agent 

which has found ready application in both industry and medicine. Its excellent 
solvent properties and rapid penetration have enabled it to lend itself well as a 
degreasing fluid, commercial solvent, and dry-cleaning agent. Because of its anal- 
gesic and narcotic properties, it has been prescribed for angina pectoris, neuralgias, 
and cephalalgia and as an analgesic and general anesthetic for operations of short 
duration. 

With the advent of its widespread use, reports concerning the untoward effects 
of trichloroethylene began to appear in the literature. The first extensive study 
was that of Steuber,' who collected 284 cases of trichoroethylene poisoning, with 
26 fatalities. She reported that the toxic effects involved primarily the central 
nervous system, although gastrointestinal and circulatory effects were also observed. 
The effects on the kidney were minimal and of rare occurrence. She described no 
effects on the liver and even denied their existence. Many investigators,* however, 
have disagreed with this report, especially with (1) the criteria used in defining acute 
and chronic trichloroethylene toxicity and (2) the incrimination of trichloroethylene 
in all the deaths. Flinn ° believes that most of the deaths attributed to trichloroethy- 
lene in European literature were due to formation of phosgene, and several have felt 
that other agents concomitantly used in the process were responsible for a number 
of fatalities.F In a comprehensive article on the halogenated hydrocarbons by von 
Oettingen * which appeared in 1937, the author reviewed the available literature on 
trichloroethylene up to that date. He collected 7 fatal and 22 nonfatal cases and 
agreed with Steuber that the principal effect of trichloroethylene was on the central 
nervous system. However, he suggested that some of the deaths in Steuber’s series 
may have been due to impurities in the manufacture of trichoroethylene ; a chemi- 
cally pure product was not available until 1936. Von Oettingen also mentioned the 


possible untoward effects from the decomposition products, phosgene and hydro- 
chloric acid, which occur when trichloroethylene comes in contact with high heat. 


Chief, Medical Unit (Dr. Kleinfeld), and Director, Division of Industrial Hygiene (Dr. 
Tabershaw), New York State Department of Labor. 


* References 2 to 5. 
+ References 2 and 4. 
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Recently an excellent review of trichloroethylene by Ostlere ° appeared, with special 
emphasis on its use in anesthesia. The author’s conclusions concerning its value 
as an analgesic and anesthetic were favorable. 

It is noteworthy that the literature on trichloroethylene which has appeared to 
date has been predominantly of European and English origin. Furthermore, nearly 
all the reported deaths have emanated from these same areas, and none, to our 
knowledge, have been officially reported from this country. Because of a recent inci- 
dent of trichloroethylene toxicity, a search was made of our collective data, and five 
deaths believed to be due to trichloroethylene were discovered. We feel that it is 
essential that these data be reported and that the recent literature on trichloroethy- 
lene be reviewed. 

REPORT OF CASES 

Case 1.—J. S., a 24-year-old man, was employed for two years as a degreaser. He had always 
been in good health, but for two weeks prior to his death he complained of nausea, for which he 
received symptomatic treatment. Four hours prior to his death he cleaned out a degreasing tank. 
While traveling home by subway from work, a co-worker saw him suddenly collapse and die. 

Autopsy revealed no gross anatomical abnormalities. Toxicological analysis revealed high 
concentrations of trichloroethylene throughout the body 

Air tests were made in the areas where the deceased had worked, and concentrations of 
trichloroethylene ranging between 200 and 8,000 ppm were obtained. 

Case 2.—B. G., a young man, was employed as a degreaser for one and one-half years. Four 
days prior to his death he had complained of occasional nausea. After his last work shift, he felt 


dizzy. He was accompanied by a co-worker to a nearby restaurant for coffee and, while holding 
his cup to his mouth, suddenly collapsed and died. 


Autopsy findings showed no gross anatomical changes except for general congestion of the 
viscera. Toxicological analysis of tissues revealed the presence of trichloroethylene. 


Environmental study of the plant where the deceased worked revealed an inadequately pro- 
tected installation which could result in exposure to extremely high concentrations of trichloro- 
ethylene. 


Case 3.—J. S., a 50-year-old man, was found dead in the factory in the early morning. He 
was a night watchman who during his shift cleaned metallic parts. The cleaning fluid discovered 
nearby was labeled trichloroethylene. 

Autopsy revealed no gross anatomical abnormalities. Toxicological analysis of the viscera 
revealed trichloroethylene in the following concentrations: brain, 21.4 mg. per 500 gm. of tissue; 
lungs, 7.5 mg. per 500 gm. of tissue; stomach, trace; liver and spleen, none. 

Case 4.—A. G., a 19-year-old youth, worked in a factory on a degreasing tank. He had always 
been in good health, but on the day prior to his death he complained of dizziness and vomited. 
The following evening, while at a house party, he suddenly collapsed. He was taken by ambu- 
lance to a nearby hospital but died en route. 

Autopsy revealed no gross abnormalities. Toxicological examination showed the presence of 
trichloroethylene; the largest concentration was in the brain, which contained 16 mg. per 500 
gm. of brain tissue. Ethyl and methyl alcohol and chloral hydrate were absent from any of the 
viscera. 

Case 5.—T. B., a 40-year-old man, accidentally drank some trichloroethylene. Soon there- 
after he began to vomit and within several hours experienced constant abdominal pain and 
generalized muscular aching. The following day he noted that his urinary output was diminished, 
and on the third day, when he was hospitalized, he had marked oliguria. 


The patient had been in good health. He had been a moderate beer drinker and had had sev- 
eral bottles of beer on the morning of the accident. During his hospitalization he had constant 
jaundice. The liver was enlarged and tender. There were occasional wheezes in his chest, and 
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the x-ray revealed patchy areas in both lungs suggestive of pulmonary edema. Laboratory data 
revealed a moderately elevated white blood cell count (19,300), with a normal red blood cell 
count and hemoglobin. Urinalysis revealed a persistent albuminuria and both fine and granular 
hyaline casts. The nonprotein nitrogen level was elevated and steadily rose from 120 to 300 
mg. per 100 cc. The bilirubin was 3.4 mg. and rose progressively. The total cholesterol was 
132 mg., and esters, 62 mg. Sodium was 140 mEq.; potassium, 4.6 mEq.; chlorides, 77 mEq. ; 
creatinine, 13.2 mg. per 100 cc., and phosphorus, 7.4 mg. per 100 cc. 

The patient’s course was steadily downhill, and in spite of cortisone, antibiotics, high caloric 
diet, and digitalis he died on the 11th hospital day. Autopsy showed a marked lower nephron 
nephrosis, severe centrolobular necrosis of the liver, and acute pancreatitis. 


Summary of Cases——A. The first four workmen presented certain similar fea- 
tures: 
1. All were employed at degreasing operations. 
2. In retrospect all continued to work in spite of complaints, such as nausea, drowsiness, 
dizziness, and vomiting! 
3. All died suddenly, three within several hours after leaving plant and the fourth while 
at work. 


4. Autopsies showed no gross anatomical changes other than general congestion of the 
viscera, but on toxicological analysis trichloroethylene in varying concentration was 
present in all. 


B. The fifth person died in hepatorenal failure due to accidental drinking of 
trichloroethylene. 


COM MENT 


Mechanisms of Death.—A review of the literature reveals that the two most 
frequent causes of trichloroethylene death are (1) narcosis to point of respiratory 
arrest and (2) primary cardiac failure. Of less frequency are (3) ventricular fibril- 
lation, (4) hepatic failure, and (5) anoxia due to tachypnea and impaired alveolar 
ventilation. 


The tachypnea mechanism has been observed by Hunter? in his experiments 
on mice and by Taylor * in his experiments on dogs exposed to trichloroethylene. 
Tachypnea has also been observed in humans and is not infrequently seen during 
inhalation of trichloroethylene for obstetrical analgesia.” It is one of the main contra- 
indications to the use of trichloroethylene as an anesthetic. 


The mechanism of death in four of the five cases was most probably ventricular 
fibrillation. There are several reports in both the clinical and the experimental 
literature {| which indicate that the occurrence of cardiac arrhythmia following 
exposure to trichloroethylene is not uncommon. Geiger '' reported a case of ominous 
cardiac arrhythmia which caused syncope during inhalation of trichloroethylene 
vapor. Bernstine * reported a case of cardiac syncope under trichloroethylene anal- 
gesia, with electrocardiograms showing ventricular tachycardia and ventricular 
fibrillation. Waters and associates '* likewise observed cardiac arrhythmia upon 
inhalation of trichloroethylene, both in humans and in dogs. Recently a report of a 
trichloroethylene death from New Zealand '° attributed the mechanism of death to 
ventricular fibrillation. The case is of particular interest because of several features 
similar to those in our cases: (1) Death occurred a short time after cessation of 


t References 9 to 11. 
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exposure; (2) autopsy revealed no pathological abnormalities, and (3) environ- 
mental study showed gross defects responsible for high atmospheric concentrations 
of trichloroethylene in the plant. Geiger,'! referring to the mysterious sudden deaths 
in industry, suggested the occurrence of a cardiac arrhythmia as the most likely 
mechanism of death. Our own reported cases give strong support to his suggestion 


and similarly add emphasis to the mechanism of death we have postulated in four of 
our cases. 


Although a goodly number of cases of acute yellow atrophy alleged to be due 
to trichloroethylene have been reported,§ many investigators have challenged the 
accuracy of these reports, contending that adventitious substances inhaled with the 
trichloroethylene or decomposition products of trichloroethylene were most likely 
the offending agents.|| Although there is good evidence to believe the latter is true, 
there is still a sufficient body of clinical and experimental literature { incriminating 
trichloroethylene as a hepatoxic agent. It is noteworthy that where liver cell degen- 
eration was found in most instances the process healed when exposure to trichloro- 
ethylene was discontinued.# Frequently the only evidence of hepatic dysfunction 
was the abnormal liver-function test, which similarly returned to normal upon dis- 
continuance of exposure.* This sparing of the liver is surprising in view of the 
action of chemically related agents, such as chloroform, carbon tetrachloride, and 
tetrachloroethane, which usually produce hepatotoxic effects. It is of interest that 
Hunter,'? reviewing the cases in his Croonian lectures, minimized the potential liver 
injury due to trichloroethylene. Nevertheless, he advised grouping the drug 
chloroform and bromethol and warned that patients who were anesthetized 
trichloroethylene should not return to work in a halogenated hydrocarbon area 
until after a long interval. In summary, though most investigators feel that the toxic 
effects of trichloroethylene on the liver are negligible, there is sufficient reason to 
be more guarded in our estimation of the potential liver effect. We cite our own 
case in support of the latter contention. 


with 
with 


Criteria of Trichloroethylene Toxicity.—I\n spite of the available experimental 
and clinical data, no clear-cut criteria exist which adequately define acute trichloro- 
ethylene toxicity, and, furthermore, the matter of chronic trichloroethylene toxicity 
has not been satisfactorily resolved. The difficulty is due to the following : 


1. Insufficient controlled data in human exposure. 


2. Varied and diverse effects attributed to trichloroethylene. These are especially difficult 
to evaluate in the older age group where symptoms or signs attributed to this drug 
may actually be due to degenerative disease. 


. Euphoric property of the agent, which makes it difficult to elicit symptoms. 
. Lack of a good biologic test which can be closely correlated with a patient’s symptoms. 
. Question of cumulative effects in humans has not been worked out. Several investi- 


gators have shown the presence of a cumulative effect experimentally in animals, but 
this has not been demonstrated in humans. 


§ References 3 to 16. 
|| References 5 to 17. 
{ References 18 to 21. 
# References 18 and 19. 
* References 22 to 24. 
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Acute intoxication is easily recognized when the worker is exposed to a sudden 
high concentration of trichloroethylene and when the clinical picture is dramatic 
and central nervous system effects predominate. It is more difficult when the 
presenting symptom is not of neurogenic origin, when the dose is slightly above 
present allowable standards, and when nonspecific symptoras are present. It is of 
interest that Adams and associates *° have described the minimal response in humans 
to consist of such effects as lightheadedness, dizziness, vertigo, exhilaration, mental 
dullness, disturbance of equilibrium and coordination—all commonly described as 
“drunkenness.” 


Much of the recent literature deals with the clinical picture of chronic trichloro- 
ethylene poisoning. Lachnit and Rankl** mention particularly the psychic symp- 
toms of a prenarcotic effect and reaction of the sympathetic nervous system mani- 
fested by headache, giddiness, neuritis, variations in euphoria, and intolerance to 
alcohol. They also mention that liver impairment is seen, as evidenced by increased 
serum bilirubin and abnormal thymol turbidity. It is their opinion that chronic 
effects are more important than the less frequent acute effects. Chalupa,*® evalu- 
ating the replies to a questionnaire on the neurotic manifestations in the course 
of trichloroethylene poisoning in 48 workers employed at a degreasing operation 
from 1 to 27 years, stresses the neuropsychic unbalance which was prevalent. 
Yoshiya and associates *7 mention the following abnormalities: (1) slight anemia 
and leucopenia; (2) elevated urobilinogen and presence of coproporphyrin, and 
(3) disturbance in the sense of taste. However, many investigators ¢ are skeptical 
about the existence of chronic effects due to trichloroethylene. Frant and Westen- 
dorp *° mention that retrobulbar neuritis and other nerve lesions are the only 
sequelae of chronic trichloroethylene poisoning which have withstood criticism. 
Recently, Adams and associates ** have suggested, from experimental evidence in 
dogs, that the chronic effects of trichloroethylene attributed to man represent func- 
tional disturbances of the nervous system, at least primarily, and that autonomic 
nervous tissue may be involved. It appears that persistent effects during occupa- 
tional exposure may appear. However, for this symptomatology to be interpreted 
as evidence of chronic trichloroethylene toxicity, the signs and symptoms must 
persist after exposure has ceased for a significant length of time. 

Medicolegal Implications.—The medicolegal difficulties arise in view of 
. The current inadequately defined criteria of acute trichloroethylene poisoning. 

The still unresolved question of chronic trichloroethylene poisoning. 


. The lack of a reliable biological test and standard to diagnose toxicity. 


The various modes of death—especially when death occurs after worker has left the plant. 
5. The inability to define clearly what part trichloroethylene plays as a stress or aggravating 
factor in precipitating disease. 


6. The lack of adequate pathological and toxicological criteria defining cause of death. 


We are aware that these difficulties cannot easily be solved. Some deaths 
attributed to coronary occlusion or cerebral vascular accident may have been due 
to trichloroethylene, but, in view of the lack of awareness and infrequent toxico- 
logical analysis, proof is rendered difficult. 


+ References 28 and 29. 
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CONTROL PROGRAM 


Because of the increasing prevalence in the industrial use of this agent, the 
application of all known control methods are needed. Most essential are (1) better 
correlation of medical, chemical, and engineering data; (2) more firmly established 
criteria of toxicity, and (3) development of a biological test which correlates well 
the clinical picture with the atmospheric concentration. A practical approach to 
the control problem has been the maintenance of a maximum allowable concen- 
tration (MAC) of trichloroethylene at or below 100 ppm. Recently, however, 
several investigators have suggested that the MAC be raised to 200 ppm. This 
we believe to be unwise for the following reasons: 

1. Trichloroethylene is a known potential poison, and raising the standard affords greater 
opportunity for poisoning. 


2. Trichloroethylene is used in many industries where surges are common, and a person 
already exposed to a raised and continuous concentration of trichloroethylene may be subject 
to toxic effects during these surges. 


3. It is technically feasible to maintain the present MAC standard at or below 100 ppm. 


4. The recommendations for raising the present MAC standard are based largely upon data 
obtained in the experimental animal. Transfer of animal data for application to man is frequently 
subject to error. 


5. The matter of increased susceptibility of persons with known organic disease to trichloro- 
ethylene effects has not been clearly established. 

We favor that the MAC standard of 100 ppm be maintained. It is recognized 
that to eliminate the use of trichloroethylene altogether because it is a potential 
poison is untenable, but, wherever practical, the substitution of a less noxious 
material should be encouraged. This has been successful in certain industries. 

With the discovery of trichloroacetic acid as a metabolite of trichloroethylene 
by Barrett and Johnston,*' studies have been made by several investigators to 
correlate the blood trichloroethylene and urine metabolite levels with the air con- 
centrations of trichloroethylene as a means of controlling trichloroethylene toxicity. 
Ahlmark and Forssman * correlated urinary trichloroacetic acid with clinical find- 
ings and incidence of symptoms attributable to trichloroethylene. They concluded 
that concentrations in excess of 40 mg. per liter are frequently, and those in excess 
of 100 mg. per liter invariably, associated with effects of trichloroethylene. Frant 
and Westendorp,*® however, found little relationship between complaints about 
trichloroethylene in air and trichloroacetic acid urine values. A fairly good corre- 
lation between urinary trichloroacetic acid and atmospheric trichloroethylene was 


found. Elkins ** has found that generally the trichloroacetic acid in milligrams per 


liter of urine is about twice the atmospheric concentration in parts per million. 
The problem is still in need of further investigation and is essential in order to 
obtain a better and more reliable index for trichloroethylene intoxication. A_bio- 
logical test which could be correlated with the worker’s symptoms and clinical 
picture would be most fruitful in the control of trichloroethylene poisoning. 


SUMMARY AND CONCLUSIONS 


Five fatalities due to trichloroethylene are reported. In four persons death was 
sudden and ventricular fibrillation was suspected as the mechanism of death. The 
fifth died from hepatorenal failure. 
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The problem of trichloroethylene intoxication is evaluated in the light of (a) 
mechanism of death, (b) present criteria of acute and chronic intoxication, and 
(c) medicolegal implications. 


The problem of control of trichloroethylene intoxication is reviewed, and 
reasons for retaining the MAC standard of 100 ppm of trichloroethylene are given. 
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HEALTH HAZARDS IN TUNNEL CONSTRUCTION 


GEORGE L. WILSON, B.S. 
AND 


HARVEY J. ROBERTS, B.S. 
CHARLESTON, W. VA. 


GENERAL DESCRIPTION 
VEHICULAR roadway, the West Virginia Turnpike, is being built as a toll 
road across West Virginia by the West Virginia Turnpike Commission, an 
organization set up by an act of the state legislature. The Turnpike Commission 
employed the consulting engineering firm of Howard, Needles, Tammen, and 
Bergendoff, 55 Liberty Street, New York, as the general engineering supervisor 
of all construction. This firm also acted as engineer on the tunnel construction with 
which we are presently concerned. The contractor for the tunnel was Bates and 
Rogers Construction Corporation, Chicago. 

The tunnel, built as part of the turnpike, is located in Kanawha County, with 
the south portal near the town of Standard. The excavation was made from the 
south portal; it is approximately 35 ft. wide, 33 ft. high, and 2,665 ft. in length. 
About 100,000 cu. yd. of rock was removed. The finished tunnel will be in the form 
of a semicircular arch with straight sidewalls, providing for a roadway 24 ft. wide. 


CONTRACT PROVISIONS 


The contract * between the Turnpike Commission and the contractor required 
observance of several provisions which had a bearing on the health and welfare of 
the workers. These were as follows: 


1. The contract specified the maximum concentration of hazardous gases allow- 
able in the tunnel atmosphere, and they were as follows: methane, 0.5% ; carbon 
monoxide, 0.01% ; carbon dioxide, 0.1% ; oxides of nitrogen, 0.0025% ; hydrogen 
sulfide, 0.002%, and sulfur dioxide, 0.001%. It was also specified that the oxygen 
content should not fall below 14%. 

2. The contract specified that the concentration of free silica dust in the tunnel 
atmosphere was not to exceed 5,000,000 particles per cubic foot (ppef) of air 
and required wet drilling and continuous wetting down of the muck pile during 
mucking operations. 

3. A ventilation plant with a minimum capacity of 20,000 c.f.m. was required. 
This system was operated around the clock six working days a week and for at 


Associate Director (Mr. Wilson) and Assistant Industrial Hygienist (Mr. Roberts), 
Bureau of Industrial Hygiene, West Virginia State Department of Health. 


* Contract No. 14, West Virginia Turnpike Commission, dated November, 1952. 
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least two hours prior to resumption of work on Monday. In addition, the fire boss 
checked the air for explosive gases before any one else entered the tunnel on Mon- 
day morning and routinely during the time that the tunnel was occupied. 


4. A preemployment physical examination was required. Applicants showing 
evidence of silicosis and those who, in the judgment of the examining physician, 
had any pulmonary condition which would be aggravated by the environmental 
conditions in the tunnel were rejected for underground work. 

5. The contractor was required to have a qualified professional engineer to act 
as safety engineer. 


6. The contractor was required to employ on each shift a fire boss certified by 
the West Virginia State Department of Mines. He checked routinely for methane, 
carbon monoxide, and oxygen deficiency and also acted as a general safety inspector. 

7. The contractor was required to carry workmen's compensation insurance 
with the West Virginia Workmen’s Compensation Commission. 


ROLE OF THE STATE DEPARTMENT OF HEALTH 


Throughout the period of time that the tunnel was being driven, the Bureau of 
Industrial Hygiene, West Virginia State Department of Health, made routine 
checks of the atmosphere in the tunnel. Samples were taken once each week from 
May 25 until Sept. 30, 1953. Samples were taken each week for dust counting, free 
silica analysis, carbon monoxide, oxides of nitrogen, and aldehydes. Samples were 
taken occasionally for sulfur dioxide, hydrogen sulfide, oxygen, and carbon dioxide. 
Aldehydes were checked, inasmuch as diesel-powered equipment was used under- 
ground. 


ROCK FORMATION 


Test drilling indicated a high free silica content in the rock to be removed, and 
this proved to be the case. The rock was primarily sandstone, with an intermixture 
of small amounts of mica, silica-bearing shale, and occasional narrow seams of coal. 


DESCRIPTION OF TUNNELING OPERATION 


1. Drilling —Drilling was done from the conventional platform (“jumbo”) 
used in tunneling operations. Mounted on the “jumbo” were a total of 13 drifter-type 
pneumatic drills on four levels. The holes drilled ranged from 17% to 23% in. 
in diameter, and at different times the depth drilled ranged from 7 to 13 ft. Each 
drill required about 1% gal. of water per minute. On the average about 128 full-length 
and half-length “plug” holes were drilled on each round. Drilling required from 


two and one-half to three and one-half hours on each round, depending on the depth 
of holes drilled. 


2. Shooting.—As soon as drilling was completed, the holes were loaded (about 
2.8 lb. of 40% dynamite per cubic yard of rock shot down), the “jumbo” was moved 
back about 125 ft., all workmen were moved to the outside, and the shot was fired. 
Depending on the depth drilled, from 235 to 415 cu. yd. of rock was shot down. 
The shot produced rock (or muck) of a size convenient for handling by a 2 cu. yd. 
capacity diesel shovel. The muck was relatively free of fines. 


3. Mucking.—About one-half hour after the shot the foreman and the fire boss 
proceeded to the heading to make an inspection ; then mucking started. A bulldozer 
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was used to clean up muck thrown away from the heading by the blast, and a 2 cu. 
yd. diesel shovel loaded the muck into diesel-powered LeTourneau “Tournarockers,” 
which removed it to the outside for disposal. Three to four “Tournarockers” were 
used in hauling muck. 

After mucking was finished, the “jumbo” was towed to the heading, steel roof 
supports set, and the cycle repeated. The length of cycles varied from about 8 to 15 
hours, again depending on the depth of the holes drilled and consequently the amount 
of rock blasted down. Average progress in driving the tunnel was about 20 ft. a 
day, six days each week. 


NUMBER OF WORKERS AND EXPOSURE TIMES 


There were ordinarily about 30 to 35 men at or near the heading during most 
of each shift ; during the day shift there were a few more than that, including those 
there part of the time, such as electricians, laborers extending ventilation pipe, water 
and air lines, etc. On the average, drilling took about one-fourth and mucking one- 
third of the eight-hour shift. The balance of the shift was spent on work which 
caused little or no air contamination. 


FUEL OIL 


Initially a No. 2 fuel was used in the diesel equipment which operated under- 
ground. The concentration of exhaust products resulted in some eye irritation 
described by different observers as slight to moderate. As a result, the Bureau 
suggested that underground equipment be operated on No. | fuel. This change was 
made, and thereafter eye irritation was seldom noticed. 


DYNAMITE USED 

The dynamite used initially was a “redipped” type. About half way through 
the job a change was made to a “sprayed” type. There appeared to be less fume 
produced by the “sprayed” dynamite, although as the tunnel progressed there was 
increased time for fumes to become diluted with the air delivered to the heading 
before being exhausted to the outside. In addition, a smaller shot was employed 
during the latter period ; thus less fume was produced. There was much less paraffin 
on the “sprayed” type to add to the fumes resulting from the dynamite itself. All 
dynamite was a type acceptable for underground use. 


VENTILATION SYSTEM 

The ventilation system was installed with the blower and motor outside, near 
the portal, with a 26 in. diameter steel tube delivering the air to the heading. The 
outlet of the tube was kept as close to the heading as possible without being damaged 
by blasting. Ordinarily it was about 120 ft. from the heading. The velocity of the 
air as it left the pipe was sufficient to sweep around the heading and thus remove 
dust and fumes. In other words, there was no “dead space” at the heading. 


Immediately after shooting, air was exhausted from the heading in order to 
remove the worst of the fumes and dust. Then, after several minutes, the flow of 
air was reversed, and fresh air was delivered to the heading until time for the next 
shot. 
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Operation of drills supplied about 3,000 c.f.m. of air to the heading during the 
time they were in operation. This was in addition to that supplied by the ventila- 
tion system. 

DISCUSSION OF ANALYTICAL RESULTS 


The tables of various contaminants shown in this report are representative exam- 
ples of the samples taken. In each instance the results are given for all samples taken 
on any one day. Initially most samples were taken at or near the heading, inasmuch 
as there were usually no workers in the tunnel except those near the heading. Later, 
as other work progressed, samples were taken at various locations from the portal 
to the heading. The total number of samples taken for various contaminants was 
as follows: dust counts 143; free silica analysis 34; carbon monoxide 49; oxides of 


Taste 1.—Dust (Mucking) 


Location Ppef, Millions SiOs, % 
Behind shovel ; 
On bottom near jumbo..... 


Behind shovel 
On bottom near jumbo............. 


8/11/53 
On top of jumbo 


Behind shovel 
On bottom near jumbo....... 
On top of jumbo......... 


Behind shovel 
On bottom near jumbo........ 
On top of jumbo 


nitrogen 78; oxygen and carbon dioxide 34; sulfur dioxide 18; hydrogen sulfide 5; 
aldehydes 64, and partially burned fuel 7. 


1. Dust and Free Silica During Mucking Operations (Table 1) —During muck- 
ing operations samples for dust counting were usually taken (1) at the heading 
ahead of the mucking shovel, (2) just behind the mucking shovel, (3) on the bottom 
near the “jumbo,” and (4) on top of the “jumbo.” These were the areas where the 
most workers were ordinarily located. The samples taken at the “jumbo” location 
(usually about 125 ft. from actual mucking operations) showed no significant dif- 
ference from those taken near the shovel, and there was ordinarily no significant 
difference between those taken on top of the “jumbo” and those taken on the bottom 
near the “jumbo.” This indicates that the dust produced in mucking operations 
was rapidly dispersed throughout all available space. The lowest dust count was 
4,500,000 ppef, while the highest count was 32,000,000 ppcf. Ordinarily the average 
amount of dust varied from 8,000,000 to 17,000,000 ppcf. The single high count 
of 32,000,000 ppcf was found at a time when the water was not being properly 
used on the muck pile. 
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During mucking operations samples of air-borne dust were taken with the 
Staplex air sampler fitted with the conventional pleated type TFA-S filter. These 
samples were analyzed for free silica. The percentage of free silica found was rela- 
tively constant, varying from a low of 25% to a high of 37% and averaging about 
31%. It is interesting to note that the free silica content of the air-borne dust was 
considerably lower than that of the rock itself. Several analyses were made on sam- 
ples of the rock, and the free silica content proved to be relatively constant, averaging 


about 54%. 


Vehicular activity in the tunnel caused no dust, as the bottom was wet at all times 
while the tunnel was being driven. This was due to the large quantity of water used 
at the heading. 


TasLe 2.—Dust (Drilling) 


, Millions SiO2,% 
4.0 32.2 
3.5 
2.5 


3.5 


10 
2.5 


3.5 


2. Dust and Free Silica During Drilling Operations (Table 2).—During drill- 
ing operations samples were also taken for dust counting, again accompanied by col- 
lection of air-borne dust for free silica determination. Samples were taken in the 
breathing zone of drillers and helpers at various locations on the “jumbo.” Dust 
counts ran from 1,000,000 to about 6,000,000 ppcf and averaged about 3,000,000 
ppef. The free silica content of this dust was the same as that collected during muck- 
ing, averaging about 31%. 

3. Carbon Monoxide (Table 3).—Carbon monoxide was checked with the 
M. S. A. colorimetric detector. The fire boss also made routine checks with the 
same type of instrument. Sources of CO were from the dynamite, diesel motors, 
and gasoline-powered trucks which were used in maintenance and supply operations. 
The gasoline-powered trucks were not too important a factor, owing to the limited 
time they were in the tunnel. The fire boss regularly took a CO sample when he 
reached the heading for his inspection after blasting. The amount normally found 
was in the range from none to 50 ppm parts of air. We also occasionally entered 
the tunnel with the fire boss, and our sampling confirmed his results. There was, 
of course, a large quantity of carbon monoxide produced from the dynamite, but the 
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ventilation air diluted it considerably. The highest reading obtained in what appeared 
to be the worst of the blasting fume was 200 ppm. The, highest concentration found 
soon passed any one point in the tunnel, as shown by the results given for Aug. 11. 
Within one-half hour after the highest amount was found (200 ppm in this case), 
the concentration had dropped to 50 ppm and one-half hour later to less than 25 ppm. 
It should be remembered that throughout this period muck-hauling vehicles were 
operating ; yet by 2:18 p.m. (approximately two hours after the shot) the carbon 
monoxide concentration was very low. This rapid fall in the CO concentration was 
typical of other series of measurements made in the same manner and indicates that 
the quantity of CO present in the diese! exhaust was of little or no hygienic signifi- 
cance after dilution with the air supplied by the ventilation system. 


3.—Carhon Monoxide 


Sampling 
Location or 
Distance from Time of Time of 
Date Heading, Ft. Cperation Shot Sampling 


5/25/53 Walking to head- 11:32 a.m. 
ing after shot 


20 11:40 a. m. 
6/22/53 Mucking 9:25 a.m. 10:3) a.m. 
Mucking 10:45 a. m. 
Mucking 
Muckin, 
120 Mucking 
1,200 6:30 p. 
1,000 Mucking 
120 Mucking .m, None 


860 Mucking 2:27 p.m. .m. 200 
860 Mucking éwiledicne eats 2:18 p. m. Less than 25 


1,420 Mucking 5 p.m. 100 
1,420 Mucking 2:21 p. m. i) 


4. Oxides of Nitrogen (Table 4).—There were two possible sources of oxides 
of nitrogen: (1) dynamite fumes and (2) diesel engines. Samples were taken in 
what appeared to be the worst of the fume from blasting and at various locations 
throughout the time that mucking was in progress. 

The concentration pattern for oxides of nitrogen was similar to that found for 
carbon monoxide: The highest concentrations were found in the fume from the 
dynamite, and as the fume passed a particular point the concentration fell rapidly 
to 4 to 8 ppm. The results shown in the Table for July 23 are typical for other 
measurements made. During the period when a smaller amount of dynamite was 
used, the maximum concentration of oxides of nitrogen fell considerably, as shown 
by the samples taken on Sept. 1. 


At times when fumes from dynamite were not present but during the time that 
mucking progressed, the concentration of oxides of nitrogen was usually in the range 
4 to 8 ppm. 


Occasional samples taken at times when there were no dynamite or diesel fumes 
gave negative results. 
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Date 
6/30/53 
7/ 7/58 


&/ 4/53 


8/11/58 


9/ 1/58 


Date 
6/16/53 


6/80/53 


7/ 7/68 


7/23/53 


8/ 4/58 
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Distance from 


TasLe 4.—O-xides of Nitrogen 


Heading, Ft. Operation Shot 
1,000 
1,200 Mucking 6:30 p.m. 
1,100 

120 
1,020 Mucking 9:58 a.m 
1,020 

120 Mucking 
1,530 Mucking 4:30 p.m 
1,530 Mucking 

860 Mucking 12:27 p.m. 

Mucking 

120 
1,100 Mucking 12:30 p.m. 

120 

5.—Aldehydes 
Sampling 


Location or 
Distance from 
Heading, Ft. 
120 
120 (top of jumbo) 


120 (top of jumbo) 
120 
1,000 


200 (from portal) 
120 (top of Jumbo) 
120 


120 (top of jumbo) 
1,020 
1,020 
1,020 


1,530 
1,530 
1,530 

120 


Operation 
Mucking 
Mucking 
Mucking 


Mucking 
Mucking 
Mucking 


Mucking 
Muceking 
Mucking 


Mucking 
Mucking 
Mucking 
Mucking 
Mucking 


Mucking 
Mucking 
Mucking 
Mucking 


Time of 
Shot 
7:25 p.m. 


MEDICINE 
Time of 
Sampling Ppm 
2:31 7 
7:01 p.m. 78 
7:44 p.m. 
8:55 p. m. 7 
10:45 m. 
10:55 a. m. 
11:30 a.m. 7 
12:06 p. m. 6 
11:00 a. m. » 
12:15 4 
10:05 @. m. 9 
5:15 p.m. 4 
5:45 p.m. 
6:15 p.m. 12 
6:30 p.m. 7 
1:15 p. m. 55 
1:45 p. m. 15 
2:15 p.m. 10 
2:40 p.m. 12 
2:50 p.m. 6 
2:55 p.m. 8 
1:17 p. m. 18 
1:59 p. m. 26 
2:23 15 
2:20 p.m. ® 
Time of HCHO, 
Sampling Ppm 
8:46 p.m. 0.6 
9:30 p.m. 0.8 
9:45 p.m. 09 
12:35 p. m. 08 
1:10 p. m. 08 
2:25 p.m. 08 
7:50 p.m. 0.6 
7:50 p.m. 0.7 
8:25 p. m. O4 
11:07 a. m. 04 
11:34 a.m. 
11:08 a. m. 0.6 
11:38 a. m. 0.3 
12:18 p. m. 0.5 
10:38 a. m. 05 
5:55 p. m. 08 
6:25 p. m. 0.7 
5:50 p. m. 06 


Time of 
7/23/53 
4:23 p.m. 
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5. Oxygen and Carbon Dioxide—Oxygen content of the air, as measured at 
points throughout the tunnel, never fell appreciably, usually being 20.7 to 20.8%. 
Carbon dioxide seldom exceeded 0.1% and was usually less than 0.1%. 

6. Aldehydes (Table 5).—Since aldehydes are produced in diesel engines in 
the combustion process, samples for aldehyde determination were taken while muck- 
ing was in progress. Results are expressed as equivalent parts per million of for- 
maldehyde. 

Here again, as in the case of other gases, series of samples were taken at various 
locations in the tunnel and near the heading. During mucking there were ordinarily 
two or three diesels at the heading. These were the mucking shovel and one or two 
muck-hauling vehicles. 

As indicated by the Table, the concentration of aldehydes usually did not vary 
appreciably at different sampling locations. Inasmuch as aldehyde samples were 
taken at approximately the same time as those for carbon monoxide and oxides of 
nitrogen, many were taken in the blasting fume. No general decrease in aldehyde 
concentration occurred after this fume passed, as was the case with carbon monoxide 
and oxides of nitrogen, indicating that diesel fumes were the primary source of 
aldehydes. 


As indicated by the Table, the concentration of aldehydes from the diesel engines 
was about 0.6 to 0.8 ppm. 

Samples were taken occasionally when no diesels were operating, and aldehydes 
were not detected. 

7. Sulfur Dioxide —The sulfur content of the diesel fuel used was known to be 
very low, and significant amounts of sulfur dioxide were not expected. The samples 
taken confirmed that sulfur dioxide was not present in quantities of hygienic signifi- 
cance. 

8. Hydrogen Sulfide —The possibility of the presence of hydrogen sulfide was 
recognized because of the action of water on coal containing sulfides. However, 
none was detected with the use of the M.S. A. Hydrogen Sulfide Detector, nor was 
the odor of hydrogen sulfide ever noticed. 

9. Partially Burned Fuel and Soot.-Samples containing partially burned fuel 
and soot are being subjected to infrared spectrographic analysis in an effort to gen- 
erally identify their chemical composition, At this writing the results are not avail- 
able. 

NOISE 

Industrial hygienists working at the heading experienced severe ringing in the 
vars and partial deafness lasting several days after a few hours’ exposure to noise 
during drilling. Suitable earplugs were obtained and no further discomfort was 
noticed. Drillers stated that they became accustomed to the noise, but it seems likely 
that damage to hearing could result from exposure over a long period of time. Suit- 
able instruments for complete noise analysis were not available, but a few readings 
taken with a noise-level meter indicated that the over-all level exceeded 110 db. 


Drillers follow this type of work about the country, so their exposure ordinarily is 


of many years’ duration. 
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CONCLUSIONS 


1. Wet drilling, generous use of water during mucking, and the ventilation sys- 
tem used kept the dust concentration within acceptable limits. 


2. The ventilation system was adequate for dilution and removal of fumes and 
gases from shooting and oxides of nitrogen from diesel engines, but at times it was 
inadequate for removal of unburned and partially burned fuel. Employment of an 
auxiliary fan of similar capacity and used along with the one operated would have 
supplied adequate ventilation under all conditions and would have cleared the head- 
ing much sooner after shooting, thus allowing workmen to return sooner. The 
second unit need operate only from immediately after the shot until diesel fumes 
from mucking are exhausted. This would also allow for more frequent inspection 
and maintenance of ventilation equipment, thus reducing the likelihood of break- 
downs. The time saved would largely offset the cost of an additional unit. 


3. Carbon monoxide from diesel engines was not present in the tunnel atmos- 
phere in significant amounts. 


4. The oxygen content of the air in the tunnel was adequate; carbon dioxide 
was not a problem. 


5. Sulfur dioxide (from the fuel) was not encountered in significant amounts. 
6. Methane and hydrogen sulfide were not detected. 
7. The eye irritation is believed to have been due to unburned or partially burned 
y I 
fuel, although low concentrations of aldehydes may have been a factor. 
8. There is probably less fume produced from the “sprayed” than from the 
y 
“redipped” dynamite. 


9, The noise level was probably high enough to be damaging after an exposure 
period of several years. 


RECOMMENDATIONS FOR TUNNELING OPERATIONS 


1. Contract Provisions—Provisions in contracts covering health and welfare 
should be spelled out in detail, as was done here. In this way the contractor knows 
prior to the undertaking just what standards are to be met. 


2. Control of Dust—(a) Wet drilling and continuous wetting of muck are neces- 
sary. (b) Production of a large quantity of fines in the muck caused by shooting 
can and should be avoided. 


3. Ventilation —Ilf diesel-powered equipment is to be used safely in confined 
areas, the calculations for ventilation must take this into consideration. One method 
of calculation + recommends that the minimum ventilation air supplied where diesels 
are used in confined areas should be 25 to 50 times the piston displacement at maxi- 
mum rated speed. On the basis of our experience, this is a sound recommendation. 


4. Operation of Diesel Equipment in Confined Areas t—(a) No. 1 fuel oil 
should be used, as low-boiling fuels vaporize more readily and burn more completely. 


+ Personal communication to the authors from Mr. Martin A. Elliott, 237 S. Spring St., 
La Grange, III. 

t Personal communication to the authors from Mr. F. J. Hamilton, Manager Direct Sales, 
Gulf Oil Corp., 1515 Locust St., Philadelphia 2. 
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(b) Equipment must be maintained in good mechanical condition, and air-filter 


equipment must receive special attention where dust is present, as satisfactory com- 


bustion is attainable only when uncentaminated air is introduced into the engine. 
(c) Injectors should be adjusted so combustion takes place in excess air, and the 
air/fuel ratio should be 20 to 1, or leaner. (d) The operator should take the throttle 
up gradually after an idling period in order to burn the excess fuel in the combustion 
chamber with excess air. 

5. Explosives—Explosives should be a type approved for underground use. 
“Sprayed” dynamite should be used. 

6. Noise—Suitable earplugs (available from safety equipment manufacturers ) 
should be used by drillers, helpers, and others who habitually work near the heading 
during drilling. 


7. Air Sampling.—Air sampling should be done often enough to assure that 
proper standards are maintained. 


Mr. Paul D. Halley, Industrial Hygienist, Standard Oil Company of Indiana, Chicago, 
formerly Associate Director of this Bureau, and Mr. FE. V. Jones, Resident Engineer, Howard, 
Needles, Tammen, and Bergendoff, offered many helpful suggestions during the course of this 


work and critically reviewed the manuscript. 
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DIRECT FIELD DETERMINATION OF LEAD IN AIR 


MARY O. AMDUR, Ph.D. 
AND 


LESLIE SILVERMAN, Sc.D. 
BOSTON 


INCE the various quantitative methods of chemical analysis for lead are tedious 

and cannot give rapid answers for field appraisal, we attempted to develop a 
method for air-borne lead particulates which would be adequately quantitative, 
simple, and rapid for use as a direct field test. 

A search of the literature indicated that, of the various organic compounds giving 
colored complexes with lead, sodium rhodizonate appeared to be the one most suit- 
able for our purposes. Feigl and Suter! describe the use of this reagent as a test 
for lead. It is not specific for lead, however, since it reacts also to form colored 
complexes with other divalent cations. The color of the complex with barium is, 
of course, widely used as an indicator in sulfate titrations. When used in combina- 
tion with a buffer solution of pH 2.79, the number of possible interfering metals is 
greatly reduced. The buffer also serves to dissolve the lead. Used thus, the reagent 
has the advantage not only of sensitivity but also of giving positive reactions with 
the more insoluble lead compounds. 


TE TRAHYOROKY QUINONE COLOR COMPLEX 


Fig. 1—Formula for tetrahydroxyquinone and the colored complex formed with lead. 


Sodium rhodizonate was tried and gave good results in preliminary tests. Its 
disadvantage was that the reagent had to be made fresh daily. Even with refrigera- 
tion, solutions lost their reactivity overnight. Feigl and Suter ' suggest that the 
sodium salt of tetrahydroxyquinone should work as well as sodium rhodizonate as 
a reagent for lead, since the two compounds are very similar. This, however, is 
also unstable. The parent compound, tetrahydroxyquinone, is marketed by Smith- 
New York Company, Inc., of Freeport, Long Island, who state that alcoholic solu- 
tions of it are stable. This compound proved as sensitive as sodium rhodizonate in 
testing for lead, and so it was adopted as the reagent for color development. Studies 
to date show that the alcoholic solution of tetrahydroxyquinone retains its initial 
activity for at least four months at room temperature. 


Figure 1 shows the formula for tetrahydroxyquinone and a possible formula 
for the colored complex formed with lead. 


From the Harvard School of Public Health. 

Presented at the 15th Annual Meeting of the American Industrial Hygiene Association, 
Chicago, April 28, 1954. 
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The test requires two reagents, a 0.2% solution of tetrahydroxyquinone in 95% 
ethanol and a buffer solution of pH 2.79. This may be prepared by dissolving 1.9 gm. 
of sodium bitartrate and 1.5 gm. of tartaric acid in 100 ml. of distilled water. A 


buffer solution which works as well may be prepared by dissolving a pH 2.80 buffer 


Fig. 2.—Series of standard spots. Numbers under each represent the micrograms of lead 
present on the paper. 


LEAD — GAMMA 


06 O88 12 4 
OPTICAL DENSITY 


Fig. 3.—Standard curve for densitometer. 


tablet, commercially available from the Coleman Electric Company, Maywood, IL, 
in 100 ml. of distilled water. 


The filter paper used for this test was Yagoda Confined Spot Test Paper No, 
598-Y, manufactured by Schleicher and Schuell Company. This has a standard area 
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of 100 sy. mm, ringed with paraffin. The concentration of sample in this small area 
gives increased sensitivity. For the standard color spots, dilutions of a lead nitrate 
solution were made such that 0.05 ml. contained the desired quantity of lead. The 
spot paper was impregnated with a drop of color reagent, which was allowed to dry. 
Then 0.05 ml. of standard solution was added, followed by a drop of buffer. After 
a minute the excess fluid was blotted off from below. Figure 2 shows a series of 
standards with increasing lead concentration expressed as micrograms (y) of lead 
actually present in the spot. Studies to date show that the dry colored complex on 
the filter paper seems to be stable for at least four months. 

lor testing the reproducibility of results and the stability of reagents and colored 
complex more quantitatively than could be done by eye, a photoelectric densitometer 
was used. The lead concentration plotted against optical density is shown in Figure 
3. This curve has not proved of practical use as planned, since any background stain 


LEAD 
SILICATE 


®@ 


LEAD LITHARGE 


Fig. 4.—Reaction given by various lead compounds 


of other fumes obscures the readings from the lead color. An attempt was made to 
take a blank reading on the stain, say of lead-contaminated welding fumes, to develop 
the color, and then read the paper again. This failed as the treatment with liquid 
changed any undissolved particles in position, and on occasion the optical density 
would be less after treatment than before, even though a distinct positive test for 
lead was readily seen. 

We tried the use of a green Wratten filter in the hope of obtaining increased 
sensitivity to the red color of the lead complex. With our particular instrument, 
insufficient light was transmitted through the filter to make this method usable. 
The densitometer served us merely as a check on the developmental phases but added 
nothing of value to the method. 

The test was then checked to determine whether it would give a positive reaction 
with various lead compounds. Figure 4 shows the results of these tests. These were 
prepared by putting a small quantity of the lead compound to be tested on the paper 
and adding a drop of color reagent and a drop of buffer. Positive tests were given 
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LEAD - GAMMA - SPOT TEST 
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Fig. 5.—Comparison of spot-test results with chemical analysis in laboratory tests. 
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Fig. 6—Comparison of spot-test results with chemical analysis in field 
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by powdered lead ; lead chromate, iodide, silicate, and peroxide; red lead; litharge ; 
galena ; type metal, and solder. The only lead compound tested that failed to react 
was tetraethyl lead. 

Tests were then made for the effect of various possible interfering metals. These 
were done by drawing air through the filter paper which was held over a container 
of metal powder which was stirred and shaken. Enough sample was taken to give 
a distinct deposit on the paper. The reagents were then added to the spot. Cadmium, 
zinc, antimony, bismuth, copper, tin, and iron were tested. Of these the only one 
which appears likely to give serious interference is cadmium. 

To test the quantitative aspects of the spot test, we ran both laboratory and field 
tests in which we compared the results obtained by the spot test with the results 
obtained by a standard dithizone chemical analysis. It was possible to make these 
comparisons directly on the same sample. After the color on the spot had been esti- 
mated, the paper was soaked in 10% nitric acid. This destroyed the color complex 
and dissolved the lead for chemical analysis. 

Most of the laboratory samples were done by collecting lead fume produced by 
feeding lead powder through a Wright Dust Feeder into an air-gas flame. Several 
were taken by collecting lead fume from the burning of tetraethyl lead and others 
by collecting lead fume from a small electrically heated furnace containing molten 
lead. Figure 5 shows the results of these laboratory tests. Twenty-one tests were 
made on lead alone, and the standard error of these was 1.4 y. 

To test further the possible interference of cadmium, a mixture of equal parts 
of powdered lead and powdered cadmium was passed through the Wright Feeder. 
Nine such samples were taken. The standard error of these was 0.8 y. This shows 
that the spot test will indicate lead accurately in the presence of an equal quantity of 
cadmium. In any case where the ratio of cadmium to lead was greater than this the 
test would not be recommended for use. 

Figure 6 shows the results of tests made in the field. Most of these are air-fume 
samples collected from welding on lead-painted steel. Others were collected from 
the stereotype room of a local newspaper. Some were collected directly on the spot 
test paper. Others were collected on larger circles of Whatman No. 44 filter paper. 
A circle of 100 sq. mm. area was cut from the paper for color development and esti- 
mation. The total amount of lead on the filter paper was calculated from the ratio 
of the total area to 100 sq. mm. Standards were prepared on 100 sq. mm. circles 
of Whatman No. 44 paper for these comparisons. This method is successful only 
if the actual amount of lead per 100 sq. mm. area exceeds 1 y. The standard error 
of these 18 field tests was 0.26 mg. per cubic meter. 

The method should be readily adaptable to field use with the minimum of equip- 
ment. A sample of 10 to 20 liters should be sufficient to give a color at or near the 
maximum allowable concentration (M.A. C.) of 0.15 y of lead per liter (0.15 mg. 
per cubic meter), provided the spot area does not exceed 100 sq. mm. This would 
make the use of a handpump sampler possible, or a small filter-paper holder, such 
as the one we used, could be used in conjunction with a small sample pump; two 
dropping bottles containing the reagents, a support for the paper, a blotter, and a 
set of color standards complete the needed equipment. 
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The color quantitation works best by transmitted light, hence a comparator 
permitting the operator to view the unknown simultaneously with the standards by 
transmitted light is desirable. With some experience it is possible to match the 
colors with a fair degree of accuracy. If a question arises, it is always possible to 
check the lead chemically on the same sample. 


This method has the advantage of simplicity, speed, and a reasonable degree of 
accuracy, and so it can supplement the lengthy routine chemical analyses of particu- 
late lead content of air. Its greatest value lies in the fact that it can give almost 
immediate field answers as to the presence of a lead hazard or excessive exposure. 


Preliminary work indicates a possible application of this tetrahydroxyquinone 
spot test as a rapid method for the estimation of the lead content of water, 


REFERENCE 
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PROBLEMS IN THE STUDY OF DECABORANE AND POSSIBLE 
THERAPY OF ITS POISONING 


VERSA V. COLE, Ph.D., M.D. 
DAVID L. HILL, A.B. 
AND 
AILI H. OIKEMUS 
ARMY CHEMICAL CENTER, MD. 


ECABORANE is one of the hydrides of boron with striking central nervous 
system effects. It is very reactive chemically, and it and other boron hydrides 

with similar toxicological effects are used in industrial processes ; as such, it presents 
serious toxic hazards to persons handling it. Rozendaal! has reported on cases of 
poisoning by boron hydrides, including pentaborane and some solid boron hydrides. 


Decaborane is insoluble in water but soluble in alcohol. This fact offers some 
serious difficulties in preparing the material for parenteral administration. A 0.5% 
gelatin suspension has been employed, but this suspension requires constant agita- 
tion to keep it from separating. .\ water-alcohol suspension has been prepared by 
dissolving the decaborane in alcohol and slowly adding water. By using 20% by 


volume of alcohol, a final suspension may be made containing 0.5 mg. per milliliter 
of decaborane. Attempts to prepare a suspension with 1 mg. per milliliter were 
unsuccessful unless more than 30 minutes was taken to make a solution. A solution 
may be prepared in 1% sodium bicarbonate by use of a magnetic-type mixer. Con- 
centrations of 1.5 mg. per milliliter have been prepared in this way in two to four 
hours. Studies by spectrophotometric methods indicate a gradual breakdown of 
decaborane to some unidentified intermediate product by any of these methods of 
solution or suspension.* The intermediate is not borate and may be detected in 
solution for at least one week. 

In the cases of poisoning by boron hydrides, including pentaborane and some 
solid boron hydrides, reported by Rozendaal these substances produced symptoms 
of marked irritation of the central nervous system, even convulsions. The char- 
acteristic symptoms of decaborane poisoning in animals have been deseribed by 
Krackow.?. They are early increased sensitivity to external stimulation followed 
by a marked depression lasting for hours. In the dosages used in this study the 
hypersensitivity rarely led to generalized convulsions, and the depression was rarely 
so deep that the animals could not be aroused and made to move about. When the 
20% alcoholic suspension was used, there was no stimulation evident. However, 
the dose of alcohol given with this solution was near the maximal tolerated amount. 
Deaths are delayed regardless of which solution or suspension is used. With our 
procedures most deaths occurred between 24 and 48 hours after administration. 


From the Pharmacology Branch, Chemical Corps Medical Laboratories. 
* Hill, D. L.: To be published. 
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EXPERIMENTAL PROCEDURES 

Albino mice were used as experimental animals. Toxicity was determined 
with the use of alcoholic and gelatin suspensions by intraperitonea! injection and 
aqueous sodium bicarbonate solution by both intraperitoneal and intravenous 
injections. Treatment was given by vein when the mice were poisoned by intra- 
peritoneal injection, except as noted in Table 3, and it was given intraperitoneally 
when the mice received decaborane by vein. Only male mice were used in the 
treatment studies because of their greater susceptibility to decaborane in a con- 
venient weight range and the practical limits to solubility of decaborane. The 
chemicals used in treatment were given within one minute before the intravenous 
injection of decaborane or within one hour after the intraperitoneal injection of 


Tasre 1.—Effect of Sex and Weight of Mice on Toxicity of Decaborane 
Decaborane, 12.5 Me./Kg. Alcoholic Solution, 20% 


Males Females 
Weight, 


am. % 
20-22.9... 
23-26.9.... 
26-28.9..... 
29-31.9....... 


Dead 


Tas_e 2.—Toxicity of Intraperitoneally Administered Decaborane 
Male Mice Weight, 26 Gm. and Up 


Preparation Mg. Ke. Mice, No 
Dose, 
Gelatin suspension 
Gelatin suspension............. 
Gelatin suspension.............. 
Bicarbonate solution 
Biearbonate solution 
Aleoholie solution 


decaborane. In some cases the treatment was repeated as indicated in the Tables. 
All solutions were injected in doses of 0.5 ml. per 20 gm. of mouse weight. When 
two or more substances were given as treatment, they were mixed together so that 
the volume of injected fluid was the same in all cases. Ringer's solution when used 
was administered intraperitoneally in an amount to replace the weight loss at 21 and 
27 hours after the administration of decaborane. 


RESULTS 

A summary of the data on the effect of weight and sex is given in Table 1. These 
data suggest a lower toxicity of decaborane for females than for males up to 29 gm. 
in weight. These data also indicate that at 26 gm. and above in weight both 
sexes are more susceptible to decaborane than are the smaller mice. A comparison 
of the toxicities of decaborane by intraperitoneal injection was made for the gelatin 
suspension, the bicarbonate solution, and the alcoholic solution (Table 2). The 
gelatin suspension was more toxic than the bicarbonate solution. The greater ease 


of handling the bicarbonate solution led us to use it for most studies in preference to 
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the gelatin suspension, however. The alcoholic solution was the most toxic. There 
is a question of whether this is due to more complete solution of the decaborane 
in alcohol or to some direct effect of the alcohol itself upon decaborane toxicity. 
The results seen in Table 3 would seem to favor the latter view. Whereas methylene 
blue lowers the toxicity of the bicarbonate solution of decaborane and the gelatin 
suspension, it is without any effect on the toxicity of the alcoholic solution of 
decaborane. The agents which were found to decrease the toxicity of the alcoholic 
solution of decaborane are shown in Table 4. The atrolactamide and sodium 
lactate mixture seemed to be the most effective. All the drugs or combination of 


TasLe 3.—Effect of Type of Solution of Decaborane on Action of Methylene Blue 
on Poisoned Mice 


Decaborane 


No. Dead 


Dose, in Fac Methylene 
Preparation Meg. ke. Injection Group Controls Blue * 


Gelatin suspension I. P 16 

Aleobolic solution [. P. 20 11 


* 12.5 meg./kg. intraperitoneally given immediately before 


poisoning intravenously hour after 
poisoning intraperitoneally. 


Taste 4.—Poisoning by Alcoholic Solution of Decaborane and Its Treatment * 


Decaborane, 12.5 Mg./Kg. IL. P. 


20 Experimental 
Controls, Mice, 
Treatment and Dose, Me. Keg. No. Dead No. Dead 
Lerulose 1,000 
Na lactate 500 
Atrolactamide 1 
Atrolactamide 1, Na lactate 500 
Levulose 1,000, Na lactate 1,000 
Na HCOs 70 
Atrolactamide 1, Na HCOs 750 
Na pyruvate 500 
Atrolactamide 1, Na pyruvate 500 


O71 
0.042 
0.097 
0.005 
O75 
0.004 
OAT 


* All treatments given I. V. at 1, 4, and 24 hours after decaborane poisoning. 
probability that differences are not significant, 1 


drugs which decreased the toxicity of the alcoholic solution of decaborane were 


without effect on the bicarbonate solution of decaborane. It might be that the 


reason atrolactamide alone is not effective is that an alkaline salt is necessary for 
its action; however, both bicarbonate and pyruvate provide a higher degree of 
alkalinity than sodium lactate, but they did not appear to be as effective as the 
lactate. It was thought then that perhaps atrolactamide alone might be effective 
against the bicarbonate solution of decaborane, but this was not the case. It is 
apparent then that an alcoholic solution of decaborane does not yield typical results 
in a study of decaborane toxicity and treatment. 

An attempt was made to improve the efficacy of treatment of poisoning by the 
aqueous bicarbonate solution of decaborane over that of the single dose of 12.5 mg. 
per kilogram of methylene blue. The same total dose was given in equal divided 
doses at one minute before intravenous injection of the decaborane and at four 
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hours after; although the results were in the same direction, the ditference between 
control and treated was not great enough to be significant. When 5 mg. per kilogram 
more of methylene blue was given 24 hours after the original dose, the treated 
animals showed a significant difference from the controls, but the treatment did not 
seem to be as etfective as the single dose (Table 5). The use of Ringer's solution 
to replace weight loss decreased the favorable etfect of methylene blue to below 
the level of significance; similarly, levulose when given with methylene blue 
decreased the favorable effect of the dye, but when the two methods were combined, 
the decrease was less marked. Methionine, pyruvate, succinate, and theophylline 
ethylenediamine eliminated the favorable effect of methylene blue, while urea and 
sodium thiosulfate had practically no effect on the action of methylene blue. All 


Taste 5.—Effect of Other Substances on Methylene Blue Treatment of Decaborane 
Decaborane, 30 Mg./Kg. 1. V. (Na HCO, Solution) 
Methylene Blue, 12.5 Mg./Kg. 1. P. One Minute Before Poisoning 


20 Experimental 
Controls, Mice, 
Additional Treatment, Me. Ke No. Dead No. Dead P? 


0.00? 
0.05 
O34 
0.33 
Oo 
O75 
0.73 
O18 
0.000 
O75 
0.004 
O.084 


Methylene blue 5 * 

Ringer's ¢ 

Levulose 1,000 

Levulose 1,000 & Ringer's + 

Levulose 1,000 & Ringer's 
Methionine 

Na pyruvate 100 


* Additional methylene blue given at 24 hours 


* Ringer's solution given I. P. in sufficient dose at 21 hours to replace weight loss 
the process was repeated. 


probability that differences are not signifieant, 1 = 100% 


, and again at 27 hours 


the treatments used with methylene blue in the treatment of decaborane poisoning 
were also used alone and were without any effect on the toxicity of decaborane. 


SUMMARY 


Alcoholic solution of decaborane has both quantitative and qualitative effects 
on the toxicity of decaborane. The best treatment for poisoning of mice from the 
alcoholic solution is a combination of atrolactamide and sodium lactate, while the 
hest treatment for poisoning from the bicarbonate solution of decaborane is 
methylene blue. 

REFERENCES 
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ACUTE AND SUBACUTE TOXICITY OF CYCLETHRIN 


C. P. CARPENTER, Ph.D. 
C. S. WEIL, M.A. 
U. C. POZZANI, MS. 
AND 


H. F. SMYTH JR., Ph.D. 
PITTSBURGH 


YCLETHRIN is the coined generic name given to a new insecticide which 

is the cyclopentenyl analogue of allethrin. This compound, 3(2-cyclopenteny] ) - 
2-methyl-4-oxo-2-cyclopentenyl chrysanthemum monocarboxylate, has been synthe- 
sized by H. R. Guest and H. A. Stansbury Jr., of the Research and Development 
Department of the Carbide and Carbon Chemicals Company, a Division of Union 
Carbide and Carbon Corporation. A United States patent application has been filed. 
The performance of cyclethrin as an insecticide will be covered in a separate report 
from Boyce-Thompson Institute that will appear at a later date. Mammalian toxicity 
studies described in the present contribution follow the pattern used by this labora- 


tory in the evaluation of the comparative toxicities of allethrin and pyrethrins.’ 
Information on physiologic response is important, because it is probable that 
domestic and occupational exposures will be comparable to and as widespread as 
current exposures to pyrethrins. 


ACUTE TOXICITY 
Oral Route.—Groups of five Carworth-Wistar, nonfasted rats, 5 to 6 weeks of age-and 90 
to 120 gm. in weight, were dosed at levels differing by a factor of either 1.26 or 2.0 in a 
geometric series. The rats were reared in our own colony and were maintained from time of 
weaning on Rockland rat diet (complete). The method of moving averages? was used in 


each assay to calculate the L.D.so (median-effective dose) based upon mortality during a 14-day 
observation period. 


The results shown in Table 1 may be compared with those for allethrin, which 
had an L..D.59 for male rats of 0.92 gm. per kilogram when fed as a 20% dilution 
in petroleum distillate and of 0.34 gm. per kilogram on the undiluted basis. 
Allethrin is, conservatively speaking, about four times as toxic as cyclethrin for 
rats in single oral doses. 


Skin Penetration—Male albino New Zealand strain rabbits, 3 to 5 months of age and 
averaging 2.5 kg. in weight, were immobilized during a 24-hour skin contact period. Thereafter 
the plastic sheeting used to retain the dose in contact with the clipped skin of the trunk was 
removed, and the animals were returned to their cages for the remainder of the 14-day obser- 
vation period. The rabbits were procured locally and maintained on Rockland rabbit ration. 

From the Chemical Hygiene Fellowship, Mellon Institute of Industrial Research, University 
of Pittsburgh. 
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Small amounts of several samples were available for skin penetration studies. 
An 86.4% material killed one of two rabbits receiving 20 gm. per kilogram, and 
two survived the 10 gm. per kilogram dosage of the active agent. The L.D.59 for 
the 82.3% sample was 10.0 (6.8 to 14.8) gm. per kilogram. This value may be 
compared with that for commercial allethrin, which had an L.D.59 of 11.2 (4.5 to 
27.9) ml. per kilogram. 

IRRITATION AND SENSITIZATION 


Eyes.—Of the several samples of undiluted cyclethrin tested on rabbit eyes, 
none has caused any damage to the cornea detectable by means of fluorescein 
staining 18 to 24 hours after instillation. 


Skin.—tThe single application of 0.01 ml. quantities of the undiluted cyclethrin 
samples to the hair-free skin of the rabbit belly produced an occasional 24-hour 
response in perhaps one of five rabbits tested. In general, this effect was no greater 
than capillary injection, which is the minimum recognized response. 

Wear Test—In the 21-day wear test, 1 sq. ft. pieces of 8 oz. per square yard drill cloth 
were impregnated with cyclethrin at the rate of 1.0 and 2.0 gm. per square foot and sewed 


TABLE 1.—Summary of Data on Single Oral Dose Assays 


L_D.so and Range 
in Gin.) Ke. 
Material Species . of Aetive Ingredient 
‘yelethrin, 95.6%, 20% in Bayol D Rat 4.9 (3.8 to 6.5) 
‘yelethrin, 95.6%, undiluted Rat 1.70 (0.76 to 3.84) 
‘yelethbrin, 87.1%, undiluted Rat 22 1.2 to 40) 
‘yelethrin, 8.4%, 10% in Bayol D Rat ; 3.3 (2.5 to 4.3) 
‘yelethrin, 86. undiluted Rat LAL (0.96 to 2.0m) 
‘yelethrin, 82.3%, 10% in Bayo! D Rat ) 3.88 (3.12 to 4.83) 
‘yelethrin, 82.3%, undiluted Rat ‘ 2.82 (2.18 to 3.74) 
‘yelethrin, 82.3%, undiluted Cavy 7% 
Cyelethrin, 82.3%, undiluted Mouse O51 (0.39 to 0.67) 


Bayol D, a petroleum-distillate product of Esso Standard Oil Co., has an L.Dise for rats by the oral route 
of 44 ml/kg. 


around the clipped trunk of rabbits like a girdle. Every three or four days the hair was reclipped, 
and freshly impregnated drill cloth was substituted for the piece that was removed, 


Fairly general light erythema resulted after the initial three-day contact with 
the 2.0 gm. per square foot drill cloth. The reaction persisted longer in one of the 
six rabbits under test, but the reaction disappeared by the 21-day reading. 


At the 1.0 gm. per square foot level, slight erythema on the flanks of three of 
six rabbits was noted after the third day, but subsequently no reactions appeared. 


No systemic injury resulted from this wear test, as the mean body weight gains 
for the 2.0 and 1.0 gm. per square foot groups were 245.7 and 307 gm. These are 
statistically similar values (Pp — 0.69). Wear-test reactions were comparable to 
those noted with allethrin." 


Sensitization —Seventeen male guinea pigs were subjected to a course of eight intracutaneous 
injections of a 0.1% dispersion of cyclethrin. The dispersion was made by the addition of 
1.0 ml. of 3% cyclethrin in propylene glycol to 29 ml. of 0.75% NaCl in double-distilled water. 
The control saline contained 3.3% propylene glycol to make it equivalent in glycol content to 
the cyclethrin dispersion. These injections were given at intervals of 2 or 3 days over a 
period of 17 days. The challenge doses were administered 21 days after last injection, 


There 
was no evidence of sensitization having been produced. 
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PHARMACOLOGY 


The cyclethrin used in the following work contained 86.4% active ingredient. 
One female dog received two intravenous injections given one hour apart. The 
initia! dose of 0.02 mi. per kilogram showed no effect on heart rate, blood pressure, 
or respiratory rate and volume or upon intestinal tonus and amplitude of contraction. 


The second dose of eyclethrin, 0.06 ml. per kilogram, likewise had no effect 
during a period of three hours. It became difficult, however, to maintain a steady 
level of anesthesia with intravenously administered pentobarbital ( Nembutal), and 
increasingly larger doses had to be administered. This fact may indicate central 
nervous system stimulation. 

Cyclethrin was administered intraperitoneally to mice in dosages that varied 
from 5.0 to 20 gin. per kilogram. The mice were placed on an inclined screen,* and 
after an unusually lengthy period of time (one to two hours) they displayed signs 
of central nervous system stimulation which included tonic-clonic forms of con- 
vulsions. 

As far as is evident at this time, the pharmacology of cyclethrin does not ditter 
from that of pyrethrins. 

INHALATION 

Massive Concentration of Cyclethrin Fog.—When ecyelethrin is heated to 50 to 
65 C., a fog can be generated with a Vaponefrin nebulizer. The all-glass nebulizer 
was placed in a water bath heated with a Bunsen burner. Air passing through the 
nebulizer at the rate of 5.8 liters per minute was measured by means of a Rotameter 
so that the final concentration could be expressed in terms of milligrams of eyelethrin 
per liter of air. 

Concerning the fog produced by the Vaponefrin nebulizer, Abramson states 
that the particle radii extend from 0.3 to 2 p, with a few particles being delivered 
above 2 ».* To confirm this report, a study of the nature of the cyclethrin fog pro- 
duced by the Vaponefrin nebulizer was performed. A sample of the fog was drawn 
through an electrostatic precipitator at 3.0 liters per minute for one and one-half 
minutes. The diameters of the droplets which were deposited on a cover slip were 
then measured with the aid of a modified Fair graticule. The geometric mean and 
standard deviation obtained graphically were found to be 2.05 + 1.76 p. These 
values apply only to the flattened droplets on the cover slip. As yet a method satis- 
factory to us has not been found for the determination of diameters of droplets in 
air, which presumably would be smaller than the flattened droplets observed on 
the cover slip. 

Groups of 10 female rats that weighed between 100 and 164 gm. were subjected 
to the fog for periods up to four hours. The exposures were made in a 60 liter 
glass chamber, with results as tabulated below : 


Cyelethrin 
Mean Mean 

Sample Exp., Neb Initial 4-Day 

Purity Hr. Temp., © Wt., Gm. Gain, Gm Mortality 

4 135.6 09 

2 143.4 0/10 
4 3/10 


82.3% j 145 0/10 
82.3% 137.1 5 010 


Date 
1953 Mg. I 
79 
19.1 
194 
2-5 16.3 
164 
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The fogs were so dense that the rats were scarcely visible at a distance of 4 in. 
(10 em.) from the chamber wall. Nervous symptoms were noted (clonic spasms ) 
after two hours, and five rats were anesthetized upon removal from the chamber 
after the four-hour exposure at 19.1 mg. per liter. This latter concentration 1s on 
the order of 10,000 times the anticipated etfective use level for aerosol dosage to 
free aircraft of insects and 30,000 times the household use level, presuming cycle- 
thrin to be as effective against insects as allethrin. 

Repeated Exposures to Aerosols.—Cyelethrin containing 86.4% active ingre- 
dient and 0.3% chrysanthemum acid but no chrysanthemum acid anhydride was 
used in the aerosol bombs. Most of the remainder consisted of high molecular weight 
compounds arising from the decomposition of cyclopentenylone. The formulations 
described below were loaded at Boyee-Thompson Institute in the beer-can type 
aerosol dispenser filled to a gauge pressure of 25 to 35 Ib. per square inch at 70 F. 


Cyelethrin Bom tim 


=o eyelethrin (86.4% active) 3.05 
peanut off US. P 30.09 
{ Freon 120 70% 21483 


Freon 30% 


Peanut Oil Control Bomb aim 


peanut oil .... S410 


{ Freon 12) 70% 214.83 
Freon 30% W207 


341.00 


Groups of 15 male and 15 female Carworth-\Wistar rats were formed by random 
selection after all rats whose weights were more or less than two standard devia- 
tions from the mean weight for that sex had been eliminated from consideration. 
The groups were then assigned at random to the cyclethrin aerosol, to the control 
aerosol, or to an untreated control group. The latter group was carried to evaluate 
the effect of peanut oi] if any untoward lung reactions were noted. Each of the two 
exposure groups received two 30-minute exposures per day, 5 days a week, on 
each of 21 days during a period of 29 calendar days. The aerosol was introduced 


into the chamber for a sufficient time to produce a concentration of approximately 
60 gm. of formulation per 1,000 cu. ft. (28 cu. m.) of space, an amount equivalent 
to the final dosage achieved in the allethrin study.’ \ctually allethrin was meant 
to be held to 50 gm. per 1,000 cu. ft., which is 10 times the level used to free aircraft 
of insect vectors and about 30 times the recommended household use level, but 
the figure was slightly exceeded. 


The entire charge required to establish the desired concentration was introduced 
at the start into a 7,872.7 liter (278 cu. ft.) chamber into which the animals had 
been placed. After 30 minutes the chamber was ventilated for a 15-minute interval 
and then recharged for the second 30-minute interval. The peanut oil controls 
were exposed first each day, followed by the eyelethrin groups. 

Three dogs were exposed to the cyclethrin aerosol concurrently with the rats, 
but no peanut oil or air control dogs were used, because previous experience with 
controls on the allethrin exposures ' established the fact that they would be unneces- 
sary with the peanut oil formulations. 
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The animals were weighed weekly ; complete blood counts, differential leucocyte 
counts, hemoglobin levels, and Kato 


microhematocrit values were determined four 
days prior to exposure and after & 


and 21 exposures, respectively. Immediately 
after the cessation of the exposures, the surviving animals were weighed and killed, 
and the weights of livers and kidneys were determined. 


Lung, liver, kidney, and spleen, as well as any infected or abnormal organs of 
rats, were taken for histopathological examination. In addition, the thyroid gland, 
testis, thymus, pancreas, and heart muscle were taken from dogs for similar study. 


RESULTS 
The mean concentration of 1% cyclethrin aerosol for the 42 exposures was 61.5 
gm. per 1,000 cu. ft., with a standard deviation of 2.7, The peanut oil control figures 


TABLE 2.—Summary of Body and Organ Weights of Rats 


Air Peanut Oil 
Cyelethrin Control Control 
Mean wt. gain of surviving males...................... 


$106.3 +109.0 $111.2 
Mean wt. gain of surviving females....................... ; 


+ 676 + SRD 
Liver wt. as % of body wt., males 3.74 36 


Liver wt. as % of body wt., females 3.04 3.4 


Liver wt. as % of body wt., males and females 3.81 3.90 


Kidney wt. as % of body wt., males 


0.74 0.75 
Kidney wt. as % of body wt., females 


0.74 0.73 


Kidney wt. as % of body wt., males and females. 0.74 0.74 


TaBLe 3.—Weights of Male Dogs Exposed to Cyclethrin Aerosol 


Beagle 


Doberman hybrid 
Foxhound 


14.5 14.25 
23.65 22.76 
24.75 24.22 


*" Hot weather (June 5 to 9) probably caused these weight losses 
were 61.6 and 3.6 gm. for comparison. These values were obtained by weighing 
the bombs before and after delivery of the charge of aerosol. 

Three rats succumbed to lung infection in the cyclethrin-treated group, while 
seven of the air controls and five of the peanut oil aerosol controls died of similar 
cause. 

As demonstrated in Table 2, there were no significant differences between 
treated and control groups of rats as to body weights or liver and kidney weights. 

There was no histopathology of the liver or kidneys of any of the rats exposed 
to the cyclethrin-bearing aerosol or of the controls. The only deviation from normal 
was slight lung congestion in 5 of the 26 rats on which tissues were examined from 
the cyclethrin-exposed group. This incidence numerically exceeds that of the air 
controls, 1 of 22, and the peanut oil controls, 0 of 23, but is not considered of any 
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+4 +9 +4 +19 + 21 
5-22 5-29 6-5 * 6-9 * 
13.30 14.60 M445 14.00 
23.75 23.30 22.80 22.10 
24.30 24.75 2400 25.50 24.20 23.70 
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real importance. The probability that these differences were due to chance is 0.28 
and 0.08 for cyclethrin vs. air controls and peanut oil controls, respectively. Neither 
is statisticaily significant. 

The three male dogs showed the characteristic undulating weight curves for 
mature dogs (Table 3). Because of the hot weather from June 5 to June 9, 1953, 
the dogs lost weight slightly. The mean loss from the last preexposure weight was 
1.03 kg., which is minor in dogs that weigh as much as 24 kg. The breeds repre- 
sented were Beagle, Doberman x Kerry Blue Terrier Hybrid, and American 
Foxhound. 

Our pathologist detected no histopathology of the adrenal, heart, kidneys, lung, 
liver, pancreas, spleen, testes, thymus, or thyroid gland in any of the dogs. 

The few statistically significant deviations from the air-control mean hemato- 
logical findings were sporadic and showed no trends. They included an increase in 
hemoglobin for the cyclethrin-exposed rats over the untreated air controls and a 
lower mean red cell count for cyclethrin rats on the eighth exposure day, but this 
was true also for the peanut oil control group, which eliminates any real significance 
in the finding. The preexposure red cell volume was low for the cyclethrin group 
when compared with the air controls. 


SUMMARY 


Cyelethrin has proved to be one-fourth as toxic for rats in single oral doses as 
allethrin. The L.D.59’s for male albino rats range from 1.4 to 2.8 gm. per kilogram, 
based upon active ingredient when fed undiluted. With 10 or 20% dilutions in 
petroleum distillate, the L.D.59’s are 3.3 to 4.9 gm. per kilogram, 

Two rabbits survived a dosage of 10 gm. per kilogram, and one of two died after 
receiving 20.0 gm. per kilogram of undiluted 86.4% cyclethrin in the 24-hour skin 
penetration test under impervious plastic sheeting. The L..D.59 of the latest sample 
was 10.0 (6.8 to 14.8) gm. per kilogram. 

Cyclethrin is harmless to rabbit eves and causes only minor skin irritation when 
applied undiluted to the clipped skin of the rabbit belly. 


A 21-day wear test on six rabbits demonstrated that drill cloth impregnated 
with 2.0 gm. per square foot will cause only a transitory reaction on the clipped 
rabbit trunk. There is no evidence that cyclethrin is a sensitizing agent as deter- 
mined by the Landsteiner guinea pig sensitization test. 

Massive concentrations of evelethrin fog, produced by nebulization at 50 to 
60 C., killed 3 of 10 rats exposed to 19.1 mg. per liter of fog within 14 days after 
a four-hour exposure period. This concentration is calculated to be at least 10,000 
times the highest anticipated aerosol use level. Groups of 10 rats survived 14 days 
after a two-hour exposure to 17.9 mg. per liter and a four-hour exposure to 15.3 mg. 
per liter of such fogs. 


Subacute tests consisting of two 30-minute exposures per day, 5 days a week, 
for 21 days (42 exposures) caused no significant damage to three male dogs and 
30 rats inhaling 61.5 gm. of the formulated aerosol per 1,000 cu. ft. of space. The 
aerosol contained 1% cyclethrin, 9% peanut oil, and 90% Freon 11 and 12 (30 to 
70% ratio). The rate of application was 10 times that needed to free aircraft of 
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insect vectors and about 30 times the probable household use level. The criteria 
used for establishing this appraisal included mortality; body, liver, and kidney 


weight changes, and hematopathological and histopathological changes. 


The above findings demonstrate that ihe toxicity of cyclethrin is of the same 
nature as and no greater than that of allethrin and pyrethrins and that by certain 
routes it is considerably less toxic. 
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Abstracts from Current Literature 


General 


MANAGEMENT AND Union Heatru AND Mepticat Programs. Marcaret C. Kiem and 
Marcaret F. McKtever, Public Health Service Publication 329, Department of Health, 
Education, and Welfare, 1953. 


This is the third in a series of Public Health Service publications dealing with health and 
medical programs for industrial workers. The first two publications (“Industrial Health and 
Medical Programs,” published in 1950, and “Small Plant Health and Medical Programs,” pub- 
lished in 1952) were concerned primarily with in-plant medical services. This more recent volume, 
which is written in the same general style as the first two of the series, places emphasis on 
“the provision of medical care outside of the plant, for the workers, and sometimes their 
families, under the sponsorship of employees’ organizations or unions, or of management or both.” 

This volume is divided into five sections. Section | provides information on the historical 
development of health and medical programs for workers. Section Il explores the extent of the 
medical coverage of employees through management- and union-financed programs and also 
the types of benefits stipulated. In Section III, the methods of providing benefits and the 
characteristics of the contracts of insurance company, Blue Cross, and Blue Shield programs 
are examined. Section [V discusses the administration and financing of medical programs under 
collective bargaining. Section V, consisting of 153 pages and probably the most interesting part 
of the book, presents in considerable detail 11 selected representative programs, “principally 
health centers, that have been developed to provide preventive and diagnostic services and in some 
instances treatment.” Nine of the programs described are those of local centers. These programs 
are Classified by service into one of the following groups: I—Diagnostic; Il—Medical Care 
for Ambulatory Patients; 111—Medical Services at Center and Hospital; [V—Medical Services 
at Center, Home, and Hospital, and V—Medical Services at Center, Home, and Hospital; 
Dental Care and Hospitalization. Finally two programs, industry-wide in scope, are considered. 

An appendix containing considerable statistical material and a bibliography listing more 


than 290 references add to the value of the volume. Kewsere A. Nuesaret 


INDUSTRIAL Heattu Service in Norway. H. Nartvic. Brit. J. Indust Med. 14:110-117 
(April) 1954. 


An original industrial health service has been organized in Norway on a voluntary mutual 
agreement between the Norwegian Medical Association, the Norwegian Employers’ Association, 
and the Norwegian Federation of Labor. The activities of this service are coordinated and 
administered by a tripartite council. The largest occupational group in Norway includes only 
480,000 persons engaged in manufacture and trade; only some 100 firms have a staff of 500 or 
more; most concerns are small, employing between 20 and 100 persons. This health service is 
organized to provide the community with a service for cooperating industrial concerns which 
must provide a medical office with equipment and a waiting room. Medical officers are appointed 
after the posts have been advertised. Working hours for the medical officers are fixed at one 
hour per week per 100 workers or less; this is raised to two hours if there is special risk. 
Payment is made per hour. The physician makes preemployment examinations and examinations 
periodically of young persons and others who have been sick. All information is entered on 
standardized health cards, one for each worker, which records are confidential. Sickness absence 
is always entered, with information from the family physician. Many works have health and 
safety boards to help the physician. 

The service was started in 1944 with 32 firms employing 12,800 persons participating ; in 1953 
it had 653 firms employing 186,490 persons. The idea is spreading to other population groups, 
such as housewives and students, for health care. Most works’ physicians act on a part-time basis 
from | to 24 hours per week; only three act full-time. Most of the physicians take training 
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courses. The average cost per worker per year is estimated at between 20 and 39 shillings. Each 
physician makes an annual report to the health service, from which deductions can be drawn 
showing the prevalence of various complaints and accidents. The servize is working well; it is 
coordinated with a State factory inspection and is supplying health control of employees and 
hygienic supervision in the works. 


E. L. Hye.]. 


INpUsTRIAL MEpiIcINE IN THE U.S. S. R. L. Noro, Arch. mal. profess. 15: No. 1, 10-20, 1954. 


The author, after three weeks spent in Russia, gives his impressions of how industrial health 
and safety are organized in that country. A fine Institute for Industrial Safety exists at Lenin- 
grad, with separate laboratories dealing with ventilation, lighting, noise, physics and chemistry, 
hygiene and physiology, and the effects of electrical currents. The staff comprises some 160 
persons. At Moscow is the. Central Institute of Industrial Hygiene and Occupational Diseases. 
Here 200 persons are employed, including 50 physicians. Much research work was in progress on 
industrial conditions, dust exposures, and the like. It is the headquarters of 13 such institutes. 

Safety and industrial hygiene are organized under the Ministry of Industry, under which the 
Director of Factories ensures compliance with legal enactments; there are safety committees 
belonging to the Syndicate. Medical services for small factories are provided from the health 
services of the locality; but large factories, with more than 300 employees, have their own 
service and physicians, with a hospital and polyclinic, first-aid stations, and créches ana gardens 
for children, Special supervision is given to youths between 16 and 18, expectant mothers, and 
those exposed to risks, who are examined two to three times a year. Convalescents and sick 
persons are supervised. In some cases the factory physician also attends the families. An unusual 
feature is night sanatoria where the sick or those needing injections and the like go for rest 
and to spend the night. The whole country is divided into regions, each of which has its center 
for bacteriology, epidemiology, school hygiene, and industrial hygiene. The industrial service, 
which seems to be closely integrated with the general medical service, is closely associated with 
the Syndicate (a sort of Trade Union), members of which are drawn from employees in 39 
branches of industry. They represent the Unions and have their own inspectors and committees 
for the protection of workers. 

Most of the Soviet factories are under the Ministry of Labor, with the responsibility of an 
employer for ameliorating conditions of work. One large factory was visited; for every group of 
1,000 to 1,200 workers there was one physician, with specialists in different branches. There 
was one hospital with 35 beds; the night sanatorium had cloakrooms, canteens, and a lounge 
with television; there were also a créche with 120 places, a garden for 360 children, and a 
physical therapy department. Social insurance is administered by the Syndicate. When workers 
fall sick, daily payment is immediately given, the amount depending on the length of service; it 
amounts to 50% of wages under two years and rises to 100% at six years and over. 

Although the visit was short, enough was seen to establish that industrial hygiene is 
developed on sound lines and to indicate that advantage would come to both sides from exchange 
of ideas and research between East and West. 


E. L. Hye.]. 


Occupational Diseases and Hazards 


Coat Miner’s PNeumocontosis. Josepn E. Martin Jr., Am. J. Pub. Health 44:581 (May) 
1954. 


The author describes coal miners’ pneumoconiosis as a definite occupational disease of soft 
coal miners, bearing no relation to silicosis and diagnosable by chest x-ray in conjunction with 
an adequate history of exposure. He reports on 400 soft coal miners with characteristic x-ray 
findings. Ninety per cent had disseminated small nodulation by x-ray (simple pneumoconiosis), 
and 10% had coalescent or massive shadows with emphysema (progressive massive fibrosis). 
The roentgenologic and pathologic findings agree with the recent British Medical Research 
Council studies in South Wales. Simple pneumoconiosis can be detected by early x-ray before 
serious disability occurs and is nonprogressive if the exposure stops. Some factor other than 
inhalation of the dust is apparently necessary to produce progressive massive fibrosis, probably 
infection. The usual form of disability, shortness of breath, corresponds well with maximum 
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breathing capacity but rather poorly with x-ray findings. Treatment is symptomatic, using 
intermittent positive pressure (inspiratory) with a bronchodilator aerosol, Coal miners’ pneumo- 
coniosis is preventable, and the effectiveness of dust control can be checked by periodic chest 
x-rays. The compensation aspects in the various states are discussed. 


M. M. Key, Boston. 


OccuPaTIONAL Loss OF HEARING. Compens. Med. 5:3-11 (Dec.) 1953 (Feb.) 1954. 


This is a report in question and answer form by a board of consultants appointed by Mary 
Donlon, Chairman, New York State Workmen's Compensation Board. 


DRINKER. 


PATHOGENESIS OF SIMPLE PNEUMOKONIOSIS IN Coat Workers. A. G. 


Heppteston, J. 
Path. & Bact. 67:51 (Jan.) 1954. 


The essential lesion of pneumoconiosis in coal workers is a sheath of dust-laden phagocytes 
enmeshed in fibrous tissue around the respiratory bronchioles, which are often dilated. Such 
dilatation of respiratory bronchioles has been termed focal emphysema. It occurs only in 
relation to the aggregates of dust, thereby indicating that dust accumulation precedes focal 
emphysema. In order to elucidate the mechanism by which focal emphysema develops in coal 
workers, a study was made of the mode of formation of dust foci and of the changes which the 
pulmonary elastica and smooth muscle undergo in consequence of dust aggregation. The lungs 
of 205 coal workers were studied. The respiratory bronchioles are closely invested by broad 
cylinders of dust cells enmeshed by fibrous tissue which consolidate the preexisting vesicular 
tissue. The force of inspiration normally required to expand this consolidated zone is transmitted 
to the respiratory bronchioles, so that these structures are subjected to a slightly increased 
inspiratory traction. In many cases the aggregation of dust is associated with atrophy of the 
bronchiolar smooth muscle. The normal expiratory shortening and constriction of the respiratory 
bronchioles do not therefore occur. The result of these mechanical disturbances is dilatation of 
the respiratory bronchioles, that is, the development of focal emphysema. When smooth muscle is 
present in normal amount, focal emphysema is usually absent. 

Damage to the pulmonary elastica is not a major factor in the genesis of focal emphysema 

Dilatation of the respiratory bronchioles is not associated with the simple silicotic nodule 
because of the excessive fibrosis which constricts them and, as the lesion grows, tends to 
counteract the increase of inspiratory traction imposed on the bronchioles as a result of the 
surrounding vesicular consolidation. 


CARCINOMA OF FINGER RESULTING FROM Woop Stiver. V. S. Fack Jr., Wisconsin M. J. 
53:187 (March) 1954. 


While working with old wooden flooring, a sliver was forcibly driven under the nail of the 
right index finger of a man, aged 60. The sliver ran the full length of the center of the nail and 
penetrated the nail bed. The man immediately extracted as much of the sliver as he could, 
leaving what he thought was only a black mark. He experienced no difficulty until about one 
year later when the finger began to ache, and he consulted his family physician in May, 1951. 
Removal of the nail revealed necrotic tissue near the nail bed, which when cleaned out left a 
rather deep ulcer. The sliver was never entirely removed, and the resultant lesion was due to 
foreign body reaction. Six weeks later the wound had healed, but the nail had not grown back. 
The patient stated that the original “black mark” persisted even after removal of the nail 

One year elapsed before the patient was seen again, this time by Falk. By this time (27 
months after the initial injury) the distal phalanx of the finger had become a fungating, bulbous, 
malodorous mass, and there was some involvement of the middle phalanx. Roentgenoscopy 
revealed that the bony structure of the distal phalanx was almost completely destroyed. 

Amputation through the proximal interphalangeal joint left sufficient uninvolved skin of the 
middle phalanx to cover the stump. 

Examination of the surgical specimen revealed a large and a small ulcer. A layer of 
stratified squamous epithelium with thick stratum corneum covered the large ulcer; its base was 
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composed of neoplastic tissue which had also replaced all of the underlying tissue. Large 
irregular masses of poorly differentiated squamous epithelium were infiltrating a small amount of 
fibrous corhective tissue stroma. The epithelial cells were large and pelyhedral, with large 
nuclei and prominent nucleoli. The pathological diagnosis was squamous-cell carcinoma. 


Srupy or Botts at THree O. EpmMonps, R. H. P. FERNANDEZ, and L. B. 
sates, Brit. J. Indust. Med. 11:123-125 (April) 1954. 


Boils are a pyogenic skin affection given pride of place among the skin lesions of coal miners. 
Their prevalence was studied at three pits where they seemed frequent. The pits varied in mine 
climate and wet-bulb temperatures. Coal-face workers had more boils than other underground 
workers or surface workers, the percentage being 19.4 to 8.6 and 9.0 for the other two groups. 
When measured by lost time, boils were responsible for a significant loss in coal production. 
The parts of the body most commonly affected were the head, neck, and limbs, but among the 
face workers the limbs were more commonly affected by boils than were the head and neck. No 
consistent correlation was established between boil rate and changes in environment. Trauma 
would seem to be the main causative factor, since face workers are constantly subjecting their 
knees and elbows to blows and knocks. They push their shovels by pressing with the knees and 
elbows, and this mechanical trauma is aggravated by dust particles. 

{As the infection must primarily be skin-borne, we miss any reference to pit-head baths and 
skin cleanliness. The prevalence of boils in thoroughly mechanized pits is not considered. The 


subject clearly calls for more extensive study.] E Coutts [Butt Hye.] 


EXPERIMENTAL Aspects OF INDUSTRIAL BLADDER CANCER. G. M. Bonser, D. B. CLayson, 
J. W. Jucr, and L. N. Pyran, Brit. J. Urol. 26:49 (March) 1954. 


Secause of the high incidence of bladder cancer among men engaged in the manufacture of 
“aniline” dyes, experiments have been designed to determine (1) the effective agent in 2-naphthyl- 
amine carcinogenesis and (2) the reason for the selective action on the bladder. A method of 
implanting the chemical into the bladder was devised. 

A 15% suspension of the chemical to be tested was made in paraffin wax, and from this 
rounded pellets of about 15 mg. weight were formed. These pellets were implanted surgically 
into the bladder lumen of mice. By this means the suspected carcinogen 2-amino-1l-naphthol hydro- 
chloride was brought into direct contact with the bladder epithelium, and its diffusion over a 
period of months simulated what might be expected to occur when the parent amine was fed. 
In control experiments pellets containing 2-naphthylamine or wax only were used. 


By this method evidence was obtained that a synthesized specimen of 2-amino-1-naphthol 
hydrochloride induced cancer of the bladder, whereas with 2-naphthylamine or wax no tumors 
occurred. Two known carcinogens, 3: 4: 5: 6-dibenzacarbazole and 20-methylcholanthrene, also 
induced tumors under these conditions. This was the first reliable demonstration of carcinogenic 
activity in a hydroxylated amine and certainly the first demonstration that the metabolism of 
an inert compound could produce a carcinogenic substance. 


Quantitative excretion studies showed that in the dog 2-amino-l-naphthol, when conjugated 
with sulfuric acid, is rapidly excreted in the urine, the ratio of urine to blood concentrations 
being 200: 1. The exposure of the urinary tract to the potential carcinogen is thus much greater 
than that of any other tissue, and this may be the reason for the localization of tumors. Further 
work will be needed to determine why the bladder alone is affected, whereas all the urinary tract 
is exposed. It may be that retention of urine in the bladder is an important factor. 


Heart Disease in INpustry. F. A. E. Laws, M. J. Australia 1:233-236 (Feb. 13) 1954. 


Direct causal relationship is well recognized between heart lesions and unusual injuries, such 
as direct trauma, electric shock, or arsenical poisoning, But doubt arises as to whether long- 
continued laborious work or sudden effort can affect the coronary arteries and the myocardium. 
“Evidence linking physical strain to coronary thrombosis is tenuous”; the majority of cases 
occur during rest. Strenuous effort causes shortness of breath rather than cardiac strain. Myo- 
cardial ischemia causes pain, giving warning in time. 
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Many theoretical ideas have been put forward to connect effort with heart strain, but they 
have no basis in evidence. The custom of attributing “heart strain” to sudden effort ts long 
established and hard to surrender. On the other hand, instance after instance is quoted to 
demonstrate that arteriosclerosis may be the forerunner of some fall, instead of the incident 
being the cause of the heart condition. Clinical signs are of little assistance in diagnosing trauma. 
When pulmonary fibrosis due to harmful dust is present, the right ventricle may be under 
strain and become hypertrophied, leading to congestive heart failure which may be accelerated by 
effort—a compensatable condition. But the fibrosis may be slight in the presence of arterial 
disease which causes ischemic heart disease, not of occupational origin. 

Cardiac neurosis is often coexistent with a normal healthy heart. A strained heart is a 
dangerous diagnosis. A cardiac neurosis is very difficult to disperse. 


EK. L. [Buin Hye]. 


Heart Disease in INpustry. U. L. Brown, M. J. Australia, 1:236-240 (Feb. 13) 1954. 


The author writes from an extensive experience of coronary heart disease in industry, as he 
acts for the New South Wales Department of Railways, employing some 55,000 persons, and 
sees an average of 20 new cases per week. He gives an excellent description of the coronary 
circulation, stressing the collateral communications between the major arterioles which are able, 


given time, to dilate and carry the blood to any part of the heart musculature which would be 
robbed of its blood supply should any block or constriction of an arteriole occur. Coronary 
artery disease is essentially atheroma which thickens, hardens, and narrows the lumen of the 
tubes; it is a condition of advancing years and is not due to sudden effort. 

Inadequate blood supply, if prolonged, causes myocardial ischemia, with local necrosis, or 
fibrotic changes. The pain of angina is a corollary of coronary insufficiency and sclerosis; it 
tends to compel rest; as the heart quietens, it passes off. A patient may feel better as the 
day advances because of the opening up of the collateral blood vessels as the heart reacts to effort. 
An act of straining may give a workman his first attack of angina. Cardiac ischemia is the basis 
of angina. Ample time for recovery should be allowed before the man is taken back to work, not 
less than three months. Then the position should be explained to the patient, who must be his 
own physician in determining how much effort he may exert; but he should be active within 
his limit of comfortable activity. Such men were found to give 2.5% greater output than controls, 
although they had a higher lost-time rate. They can do with safety anything they can do in 
comfort. Periodic medical examinations should be the rule until the condition appears to be 
stabilized. Unless clearly contraindicated, normal work should be resumed without loss of wages. 
The patient’s work should be carefully considered to see whether it can be lightened in any way. 
Nevertheless, retirement may be better than lower grade activity. Work near open machines 
and the like should be avoided, and motor driving should be forbidden. Every case calls for 
individual assessment. Activity assists the development of collateral circulation, which may be 


hindered by the stagnating blood flow of ill-advised rest. E. L. Counts [Buce. Hye.]. 


Means py THE LUNGS PuriFy THEMSELVES AND THE Part Tury PLay IN THE 


GENESIS OF PNEUMOcONIOsIS. A. Policard and A. Collet, Arch. mal. profess. 15: No. 1, 
5-9, 1954. 


The lungs have their own means for freeing themselves from inhaled particles of dust. The 
broad lines of these means are understood, but much of the detail remains undetermined. Rabbits 
and guinea pigs immediately after exposure to bronze dust had 0.1 mg. of copper per gram of 
lung, but after eight days hardly a trace of copper could be found. Similarly coal miners after 
years of work, if they were killed underground, showed the lungs to be loaded with dust, but if 
they died a few months later, the lungs were far less dusty. The elimination of inhaled radioactive 
aerosols has also been shown to be rapid. Dust particles larger than 5 # in diameter are caught 
on the bronchial walls and thrust upwards by ciliary action, the normal rapidity of movement 
being from 0.25 to 1 cm. per minute in the bronchi and 3 em. per minute in the trachea. Smaller 
particles reaching the alveoli are caught in the lymph stream to be passed backwards into the 
bronchioles or carried by phagocytes on to the pulmonary parenchyma and glands. Human 
lungs act similarly to those of animals. 
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Too little is known as to how these mechanisms are affected by intensity of dust exposure or 
its length, by the chemical composition of the particles, by the rapidity of breathing, or by other 
personal characteristics, favorable or unfavorab'e. We do not know at what stage normal dust 
removal impinges on the abnormal, with the appearance of clinical symptoms. Until we can 
recognize the moment when normal dust removal is overpowered, we cannot know exactly when 
preventive measures are required for minimizing the dust hazard. Pneumoconiotic fibrosis is 
induced when this moment is passed, varying with different dusts, although sufficient exposure 
to any dust must be regarded as potentially harmful. Influences which may retard ciliary action, 
which may retard or accentuate respiration, or which may accentuate the pulmonary lymph flow, 
each and all call for further research. E. L. Corts [Bun Hya.]. 


EXPERIMENTAL INVESTIGATIONS ON THE SIGNIFICANCE OF THE SIZE OF THE PARTICLES IN 
THE REACTION OF THE PERITONEUM TO AmMorPHOUS Sitica. Kart Davin LUNDGREN 
and Ake Swensson, Acta med. scandinav. 145:84-90, 1953. 

Miller and Sayers’ technique of intraperitoneal injection was used to test the potency of 
four amorphous silicas (of differing particle size and a crystalline silica control). The authors 
found that coarse amorphous silica (size not given) caused a reaction about like that from the 
quartz control, that an amorphous silica of 61 “a, another of 14 ##, and a third of 10 au all 
behaved a little differently. Single intravenous injections were given, varying from 6 to 400 mg. 
per kilogram. 

Fibrosis resulted, but the very fine amorphous silica proved less toxic than the coarsest 
possible, because it apparently was eliminated by body fluids. 

The illustrations of pathology and the electron micrographs are excellent. 


Puitip Drinker, Boston. 


VANADIUM BRONCHITIS FROM CLEANING O1L-FirED BorLers. SVEN-GO6sTA Nord. 
hyg. tidskr. 3:45-57, 1954. 


The disease picture produced by inhalation of vanadium pentoxide dust has earlier been 
described and discussed in detail by the writer in a clinical and experimental study (1950). The 
most important symptoms are due to an acute irritation of the conjunctivae and the upper 
respiratory tract, with conjunctivitis, rhinitis, and bronchitis, often with rhonchi, and associated 
with fatigue and inability to work for varying lengths of time. The symptoms begin in a 
characteristic way and generally do not appear until after exposure for one to a few days. 
Bronchopneumonia may occur. No noteworthy signs of general poisoning have been found. 
Skin allergy, with eczema, is possible. Mild chronic respiratory affections may occur after 
repeated exposure, possibly with emphysema. 


Because vanadium occurs in varying amounts in mineral oils, especially in so-called heavy 
oils, vanadium-containing slag is formed in oil-burning boilers, most abundantly, of course, in 
those of a large size (such as steam-power works). When these boilers are cleaned out, vanadium- 
containing dust is inhaled and so the afore-mentioned condition may be caused. 


At a technical conference in January, 1951, the writer drew attention to this risk, and 
during the following summer he observed a number of relatively mild cases of this kind at the 
largest steam-power works in Sweden. Similar observations have been published in 1951-1952 
in Denmark and England. The present writer describes briefly the symptoms in seven workers, of 
whom one developed bronchopneumonia. That the symptoms were characteristic of the disease 
caused by vanadium was confirmed by earlier observations, by the fact that these workers had 
been exposed to vanadium (shown by determinations of vanadium in the slag and the dust and 
the presence of vanadium in the urine after exposure in one case), and by the characteristic 
disease picture. 

The prophylaxis is discussed. Combined burning of oil and coal powder should preferably 
be used for the big boilers; a completely effective mask cannot be worn in this work. The 
writer has also observed similar typical but milder symptoms in the workers at some smaller 
steam-power works in other towns in Sweden and still somewhat milder symptoms in work- 
men occupied with daily cleaning of oil-fired boilers for central heating of apartment houses. 
This indicates that the problem is of a vast and probably increasing importance, although the 
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symptoms are not of a severe nature. They seem to occur exclusively after exposure in connection 
with work inside the boilers and not in the room or outside the room. No symptoms associated 
with atmospheric pollution have been observed in any of these places. 


From THE AuTHOR'’S SUMMARY. 


HeattH Hazarps FROM CLEANING O1n-FireED BotLers Causep BY VANADIUM AND 


Sutruric Acip iN THE Soot. BorGe FALLENTINE and JoRGEN Frost, Nord. hyg. tidskr. 
3:58-64, 1954. 


In 1950 some boiler cleaners were referred to the clinic on account of conjunctivitis and 
respiratory symptoms after cleaning oil-fired boilers. Mild, or severer, irritation of the mucous 
membranes was a usual occurrence during and after this work. In some cases coughing persisted 
for several weeks, accompanied by slight fever. The cleaning of boilers in factories, hospitals, 
and other large institutions in Copenhagen is largely done by specially trained men belonging to 
three boiler-cleaning companies. As oil is being more and more used for heating, these men 
(about 30 in all) are now very frequently exposed to this kind of soot. 

The soot was analyzed and showed a high vanadium content. As vanadium, especially in the 
form of pentoxide V.Os, is known to cause the above-named symptoms, this “new” occupational 
disease was ascribed to vanadium, and a report was published (Frost, 1951). Just before this, 
a paper from Norway (Bruusgaard, 1950) described skin irritation and burns, together with the 
spoiling of the boiler suits, in five cases of chimney sweeps after cleaning oil-fired boilers. The 
soot was found to contain about 20% sulfate and has a pH of 2.2. No analysis for vanadium was 
made. Williams shortly afterwards (1951) described eight cases of vanadium intoxication from 
cleaning oil-fired boilers in a generator station in England. He found vanadium in the soot and 
ascribed the disease to this. He, like the authors, omitted, however, to determine the pH. 

As the action of both the sulfuric acid and the vanadium may cause the symptoms, the authors 
have analyzed a series of samples of soot, mainly from oil-fired boilers but also some samples 
from boilers fired with coke and coal or a mixture of solid fuel and oil. 

The following results were obtained : 


Soot from oil-fired boilers contains vanadium, especially when heavy fuel oil is used. A low 
pH (about 1-2) is found in the presence of even a small percentage of vanadium. 

Soot from coke and coal or a mixture with a low percentage of oil contains no vanadium 
(untraceable by the method the authors employed) and gives a neutral or slightly acid or alkaline 
reaction. 

In spite of the fact that oil, coke, and coal generally contain the same amount of sulfur, 
substantially more sulfate ion (SO ~) was found in the soot from oil-fired boilers. The explana- 
tion probably is that vanadium acts as a catalyst for the formation of SO. in the flue gas, but 
there are other factors, such as temperature in the furnace. 

Preliminary analyses show that a low pH, together with a high SO. content but no 
vanadium in the soot, can be found in passages where the temperature has been relatively low; 
i. &., in the passage from the boiler to the chimney and in the chimney itself. The explanation 
may be that vanadium is condensed at higher temperatures, while the flue gas still contains a 
certain amount of SOs which will condense at lower temperatures. 

The boiler cleaners’ symptoms therefore are probably due to both the vanadium and _ the 
acid-reacting dust. Probably the more delayed and prolonged symptoms are due to the vanadium, 
and the more immediately occurring symptoms are caused by the sulfuric acid. 


Asa result of this investigation, the Factory Inspection Authorities, in collaboration with the 


employers and trade union, instituted the following precautions to be observed during the cleaning 


of oil-fired boilers: The cleaners have to wear a fresh-air respirator, a boiler suit of acid- 
resisting material (with tight-fitting bands at wrists, neck, and ankles), gauntlet gloves, and 

high boots From THE AuTHORS’ SUMMARY. 


PHYSIOLOGICAL INVESTIGATIONS OF THE RONNSKAR DISEASE 


TorRGNY SjOstRAND, Nord. 
hyg. tidskr. 3:83-86, 1954. 


Chronic changes in the respiratory tract and the lungs have been established on workmen at 
the Ronnskar smelting works by bronchoscopy and analysis of the respiratory function with 
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the aid of spirometry and a test of the physical working capacity. A number of the examined 
workmen have shown inter alia abnormally high residual air volume and low physical working 
capacity. 

A modification of the method of Herrald and McMichael is recommended for spirometry. 
The physical working capacity may be tested by determination of the pulse and respiratory 
rates and recording the electrocardiogram during stepwise increased work load on a cycle 


ergometer. From THE AUTHOR’S SUMMARY. 


Industrial Toxicology 


Emission DurinGc INert-Arc WELDING. JoHN J. Ferry, Am. Indust. Hyg. A. 
Quart. 15:73-77 (March) 1954. 


Comparative measurements have been made of the ultraviolet emissions during inert-gas 
metal-are welding and during metal-are welding with heavily coated electrodes. 

Results show that, for the most part, the intensities produced by ihe iieri-gas metal-art 
process were far higher—frequently 10 to 20 times higher—than those produced during metal-ar¢ 
welding with heavily coated electrodes. This was particularly true in the lower wave length 


range, 2,537 A., when the consumable electrode was used with the inert-gas metal-arc process. 


The physiological effects of ultraviolet rays on skin and eyes have been discussed. 


From THE AuTHOR’S SUMMARY. 


Toxicity oF NitRoGEN Penroxipe. W. M. DicGie and J. C. Gace, Brit. J. Indust. Med. 
11:140-144 (April) 1954. 


Nitrogen pentoxide is the highest known oxide of nitrogen; it rapidly breaks down into 
nitrogen dioxide and oxygen unless ozone is present to stabilize it. In a high-voltage insulator 
testing installations, ozone is evolved in the vicinity of the brush discharge as well as nitrogen 
pentoxide. Hence the toxicity of nitrogen pentoxide has become of interest. It was tested 
on rats against the toxicity of nitrogen dioxide. Nitrogen dioxide was prepared by the controlled 
heating of dry lead nitrate. The pentoxide was prepared by the dehydration of fuming nitric 
acid with phosphorus pentoxide in the presence of ozone. The apparatus used for the inhalation 
experiments is shown. No toxic symptoms occurred until concentrations of 62.5 mg. per cubic 
meter of nitrogen dioxide were reached for four hours a day for 20 days; then dyspnea appeared 
during each daily exposure, but after a rest the lungs were found normal. With nitrogen 
pentoxide, exposure to 2.5 mg. per cubic meter for four hours daily for 10 days induced dyspnea, 
which became severe if the exposures were prolonged, because the concentrations were increased. 
A photomicrograph shows the extensive edema set up in the lungs after a four-hour exposure to 
9.7 mg. per cubic meter. Nitric acid vapor at 63 mg. per cubic meter had no obvious effect. 
Nitrogen pentoxide was found to be a lung-irritant gas, with a potency of the same order as 
phosgene, Nitrogen dioxide had a much lower irritant action. 

E. L. Hye.]. 


DEVELOPMENT OF LyMpepH Nopes AFTER INJECTION OF FLINT OF VARIABLE SIZE INTO THE 
LuncGs or Rats. G. NaGevscumipt, E. §. Netson, E. J. Kine, and C. V. Harrison, 
Brit. J. Indust. Med. 11:145-150 (April) 1954. 


Lymph nodes were examined from two series of experiments in which 50 mg. of different 
sizes of flint particles were injected into the lungs of rats. The sizes were 0.5, 0.5-1, 1-2, 2-4, 
and 4-8 # equivalent diameter. All the dust was given in one or a few doses. The animals were 
killed at various stages up to 500 days. The lymph nodes were dissected out and weighed, and the 
amount of flint in the nodes was determined. Flint in the middle range of particle sizes produced 
the maximum effect in the lymph nodes as well as in the lungs. The nodes were bigger; they 
contained more flint and developed more fibrosis. With the smallest particles, the nodes increased 
in size rapidly but showed no increase after six months when they contained less total flint with 
less fibrosis than for the middle range of particle sizes. Possibly these small particles are easily 
transported to the nodes and later partly passed on to other sites and partly dissolved. At the 
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other end of the scale, particles of 4 to 8 # caused less deposit in the nodes and less fibrosis, owing 
to the mechanical difficulty of transporting particles of this large size. The recovery in the nodes 
of the small particles administered after one year reached 18 to 20%. But a total recovery from 


lung and nodes for all sizes may reach 50% E. L. Counts [Buut. Hye.]. 


SIMPLE MICROMETHOD FOR THE DETERMINATION OF LEAD IN SMALL AmouNTS OF BLoop 
P. E. Cornisu and O. Sutecs, Brit. J. Indust. Med. 21:156-158 
(April) 1954. 


A method is carefully described for determining quickly the amount of lead in blood. It is 
to carry out wet oxidation of the organic matter in the blood and then to determine the lead by 
the mixed-color dithizone method. The amount of blood required is only 0.5 ml. which can be 
obtained from a finger prick. No expensive apparatus is required. All the manipulations are 
carried out in one vessel which is figured. A single determination can be done in two hours, or 
five determinations in three hours with six flasks. The point is stressed that the whole of the 
procedure, including collection and weighing of blood, the wet oxidation, addition of reagents, 
extraction of lead dithizone into the chloroform layer, and final matching, is done in the same 
vessel. This keeps the volume of reagents down to a minimum and avoids manipulative errors 
arising from the use of separating funnels, transfer of solutions from one vessel to another, and 
washing out of vessels to secure the last traces of transferred solution, filtering, and so on. 
All glass apparatus is of Pyrex glass. Details regarding the reagents used and the methods for 
using are clearly explained. The article should be consulted before embarking on a determination. 


E. L. Counis Hye.). 


LABORATORY INVESTIGATIONS IN SUSPECTED INDUSTRIAL Potsontne. R. EF. Lane, Brit. M. J. 
1:978-98) (April 24) 1954. 


The need is stressed for well-equipped laboratories for investigating suspected industrial 
poisoning. [In the United States many states have such laboratories associated with public 
health laboratories.| Large firms have their own laboratories for the investigation of known 
hazards, but small firms cannot afford such institutions; they may recognize the risk but have 
nowhere to apply for help. Instances are quoted of such hazards; lead poisoning still remains 
important. Reagents and glass free from lead are required; samples of urine and blood must be 


collected with scrupulous care. Blood examinations fer punctate basophilia require practice and 
skill. Mercury may be found in the urine with care; 80 gm. per liter is normal; values in 
excess of 100 # per gram are abnormal but not necessarily toxic. A patient should be sent to a 


laboratory so that a fresh specimen may be obtained when arsenic tests are being carried out. 

When examining for carbon monoxide, 10 ml. of blood should be collected with a sterile 
dry needle and oxalated, then transferred under paraffin to a test tube with more paraffin added, 
then corked and sent immediately to be tested. Shaking and exposure to light should be avoided 
Aromatic amino and nitro compounds call for a special technique to ascertain the amount of 
methemoglobin present; dyspnea on exertion occurs only when the concentration reaches 40%. 

New chemicals are continually appearing and need to be tested. Dinitro-ortho-cresol, the 
selective weed killer, is an instance; it is toxic to man, but this fact is little recognized. Organic 
phosphorus insecticides are toxic in manufacture and use; they inhibit cholinesterase. For 
detection of toxic effect the quantity of this enzyme in the blood must be estimated, by no means 
a simple procedure. A few National Health Service Laboratories in England now investigate 
suspected cases of poisoning. Further activities on these lines are indicated. 


E. L. Connis [ Buin. Hye.]. 


Case oF Metuyt CuLoripe Potsoninc M. M. Macrae, Brit. M. J. 1:1134 
(May 15) 1954. 


Methyl! chloride is an extremely dangerous volatile liquid used widely as a refrigerant. An 
engineer was engaged in repairing a faulty commercial refrigerator, working in a confined 
space with no ventilation. He realized that he was inhaling methyl chloride fumes, but as he 
liked the peculiar odor, he did not wear a mask, which was available. A day later he fell ill 
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with nausea and vomiting. He was admitted to hospital in a condition resembling drunkenness ; 
he was drowsy, his speech was blurred, and his gait unsteady. On dextrese drinks he improved 
for two days; then he began to suffer from mental hallucinations, with wild ideas of persecution, 
and was removed to a mental hospital. After 10 ml. of paraldehyde had been injected intra- 
muscularly, he quietened and woke up rational and apologetic for his behavior. Double vision 
persisted for several days, but recovery was finally complete. However, delayed symptoms 
and even death can occur two to three weeks after apparent recovery. The delayed toxic action 
is most likely due to a breakdown product of the methyl chloride molecule in the form of 


shosgene, formaldehyde, or formic acid withi body. : 
phosgene, f iyde, or formic acid within the body E. L, Corts (Bune. Hye]. 


Leap Poisoning FOLLOWING THE Usk oF AN Oxy-ACETYLENE TorcH: REPORT OF FouR 
Cases. A. Be_t, New Zealand M. J. 53:57 (Feb.) 1954. 


A large gold dredge was being dismantled by cutting off the heads of rivets with the oxy- 
acetylene torch. Men who had been working on the upper horizontal decking of the pontoon for 
about three weeks all complained of excessive thirst and slight headaches, Bell, on visiting the 
dredge, was told that the pontoon had been painted with red lead paint when it was assembled 
approximately 12 years ago, and analyses of paint scrapings taken from its hull determined the 
lead concentration at 40%. The paint which covered the superstructure of the dredge was found 
to be lead free. 

When the author watched one of the men at work, it was obvious that, in spite of possible 
wind, he could not help but breathe large quantities of fumes created by the burning paint. The 
rising hot fumes were not substantially diluted or dispersed until they were well past his 
breathing zone. 

Tests revealed that the men were inhaling approximately 120 times more than the suggested 
maximum allowable concentration of atmospheric lead. 

The four men who worked on the removal of rivets from the pontoon were examined. The 
stipple cell count and hemoglobin content were determined, the presence of pallor and blue line 
around the gums was investigated, and the men were asked about symptoms, appetite, metallic 
taste, dyspnea, abdominal pain, and constipation. The results of the examinations and inquiries 
are presented and discussed. 

Because of the extremely heavy concentration of atmospheric lead at the men's breathing zone, 
the author did not consider that the conventional type of filter-pad respirator, i. e., covering 
nose and mouth, would afford adequate protection. The question of the men using a respirator 
with its own independent air line was ruled out as it would have been awkward to use. In view 
of these difficulties and of the fact that practically all industrial lead poisoning is due to the 
inhalation of dust and fumes, it was suggested that an alternative method of removing the heads 
of rivets be sought. It was decided that in future they would be removed either with a pneumatic 
rivet gun or manually with hammer and chisel. 

It is commonly assumed that it a potentially toxic process is carried out in the open air it is 
almost invariably safe because of general ventilation. In many cases this is correct, but this 
report illustrates that this is not necessarily the case. 


NEUROPHYSICAL FORMS OF POISONING BY TETRACHLORIDE OF CARBON, AS INSTANCED BY 
A CASE OF POISONING BY A FirE ExtincuisHer. P. DeELMAS-MARSALET, J. VERDEAU, 
and Lorsravu, Arch. mal. profess. 15: No. 1, 21-25, 1954. 


A man, aged 26, while handling a fire extinguisher, was exposed accidentally to a massive 
inhalation of carbon tetrachloride with which the extinguisher was charged. He vomited and had 
headaches for three days; on the fourth day slight jaundice appeared with a tender liver; next 


day renal trouble became manifested, with increasing oliguria. Fourteen days after the poison- 


ing epileptiform attacks supervened, with somnolence between them and semistuporous confusion. 
The patient looked and was seriously ill, Except for some albuminuria and the oliguria, no 
organic lesion was detected. Resort was had to symptomatic treatment which produced improve- 
ment. The fits stopped, and the mind became clear. The patient had fully recovered at the end of 
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three weeks. The delay before the nerve symptoms appeared is notable; they seemed related to 
the kidney trouble, and the suggestion is advanced that the epileptiform attacks and the mental 
confusion may have been induced by cerebral edema arising from renal and hepatic inflammation 


caused by the toxemia. E. L. Conus [Buus Hye.] 


Unrecocnizep Leap Potsonine. S. Tara, Arch. mal. profess. 15: No. 1, 50-51, 1954. 


Four cases are cited to demonstrate the need for being acquainted with the exact occupation 
of workers when diagnosing any illness. A worker who had been trimming tin statuettes 
experienced three attacks of typical lead poisoning which were not diagnosed. [We are left to 
conclude that the “tin” contained lead.| Lead colic, constipation, and punctated red cells were 
present. The case of a second patient was similar, and he did similar work. A third worker for 
18 years had engraved crystal from which fine dust arose; this dust was inhaled, as the worker 
was close to the crystal. He had definite saturnism, which remained unrecognized. A fourth man 
worked on dressing false diamonds, composed of silicate of lead which contained some 50% by 
weight of lead. Fine dust was generated in the process. Typical symptoms of lead poisoning 
were present. In this last case interest attaches to the fact that the lead must have become dis- 
sociated from the silicate in the body, and the question arises as to whether lead in other silicates, 
or combinations with tale, may not become similarly dissociated in the body. These cases are 
instances to demonstrate the need for accurate knowledge concerning the exact risk which the 


patient may be running while at work E. L. Couns [Buns Hye.] 


DANGER FROM Nitrous Fumes DEMONSTRATED BY Two Fatat Cases. A. J. CHAUMONT, 
Arch. mal. profess. 15: No. 1, 63-64, 1954. 


At a factory where sulfuric acid was being made by subjecting sulfur dioxide to nitric acid, 
a leak occurred in the apparatus resulting in the escape of nitrous fumes. A foreman, well 
acquainted with the risk, without wearing a provided respirator even though warned by a mate, 
entered the dangerous air space to effect a repair. He was in the area for one-quarter hour. He 
soon felt a need for fresh air and fainted. Taken to a hospital, he died some hours later, with 
acute edema of the lungs. 


The other case occurred at a dairy where a man had to remove deposit from cans with 
nitric acid. He poured the acid into an ordinary iron receptacle, instead of the acid-resisting one 
provided. A cloud of red fumes arose and lasted five minutes; the man breathed them without 
complaint. He finished his work, but on returning home he was breathing with difficulty and 
did not want food. He slept badly, with pain in his chest, but went to work next day feeling ill 
His condition was not recognized, and there was slight improvement. Fifteen days later he 
suddenly became worse, with severe pains in the chest and high temperature. He was hospitalized, 
with intense dyspnea and mucopurulent bloody sputum. He failed to respond to treatment and 
died 24 days after the exposure. Recognition of the danger from “red fumes” requires that 


workers be more fully taught. E. L. Coutts Hye.) 


EXPERIMENTAL INVESTIGATIONS USING THE METHOD OF MILLER AND SAYERS ON THE 
EFFECT UPON ANIMALS OF CEMENTED TUNGSTEN CARBIDES, AND THE Powpers Usep as 
Raw Materia. Kare-Davip LuNpGREN and SWENSsON, Acta 


145: 20-27, 1953. 


med. seandinay 


In view of the clinical experience favoring the assumption that a form of pneumoconiosis 


may appear in consequence of exposure to cemented tungsten carbides or the powders which are 
used as raw material in their production, the authors have undertaken a series of tests on 
animals, after the method of Miller and Sayers, with a number of substances currently suspected 
of such effects. They have in this manner tested metallic cobalt, wolfram carbide, titanium 
carbide, titanium dioxide, and the mixture of different metals, metal oxides, and carbides used in 
the production of some cemented tungsten carbide products. In this investigation they have not 
been able to show any tendency to cause fibrosis in any of the substances tested. 


From tHE AuTHORS’ SUMMARY. 
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DiskaAses OF THE RESPIRATORY ORGANS OF WORKERS AT A SMELTING Works. K. D. 
LUNDGREN, Nord. hyg. tidskr. 3:66-82, 1954. 


At the Ronnskar Works in north Sweden, where copper ore containing arsenic and sulfur 
kas been smelted since 1930, technical and medical investigations have been carried out to 
ascertain the possible occurrence of occupational affections in the respiratory organs of the 
workers. 

The technical investigation, including air analysis, has shown high values of both arsenic 
and sulfur dioxide—especially in the roaster, reverberatory, and converter departments. 

The medical investigation of 1,276 workers at the works has shown an occupational disease of 
the respiratory organs. 

As regards the symptoms, one finds two different pictures. The one is the “classical picture” 
seen in cases of injuries due to arsenic; this is known from the arsenic industries, with septum 
perforation and symptoms, chiefly from the upper respiratory passages, of a rhinopharyngo- 
laryngitis. The other is a graver form, with subjective symptoms also of a tracheobronchitis 
and objective signs of a pulmonary insufficiency. 

The first-mentioned picture is found chiefly among those who have had to work with arsenic 
in the crude or refined form; the last-mentioned picture is found especially among those who 
have worked in roasters, reverberatory furnaces, and converter halls, where a mixed exposure to 
both sulfur dioxide and arsenic trioxide has occurred. 

To attempt to ascertain by analysis, on the basis of the present material, which of the two 
factors that reasonably come into the question actually plays the decisive part in the serious 
cases, sulfur dioxide or arsenic, is extremely difficult in view of the mixed exposure occurring at 
the places especially relevant in this connection, viz., roasters, reverberatory furnaces, and 
converter halls. Experiments on animals under pure conditions for exposure to sulfur dioxide and 
arsenic trioxide, respectively, are being carried on in order to throw some light upon the matter. 


From THE AUTHOR'S SUMMARY. 


Medicine and Surgery 


SimpLe Procepure FOR ALKALI BurNs oF THE Eye. R. H. Dennis, J. Maine M. A. 45:32 
(Feb.) 1954. 


Hydrosulfosol is the drug most frequently suggested for the treatment of alkali burns of the 
eye, but often suitable drugs are not available when an alkali burn has to be treated. Copious 
irrigation should be instituted at once with any bland agent at hand, usually water. Pontocaine 
is instilled, and all particles of the chemical and devitalized tissue are removed. Irrigation is 
then continued with saline. It is used copiously every 15 or 30 minutes the first day, every hour 
the second day, and less thereafter as indicated. Neutralization with weak acetic acid from house- 
hold vinegar can be carried out at once and continued as part of the irrigation the first day. 
Secondary infection is prevented by using an antibiotic, such as 2% sulfadiazine, dropped in after 
each irrigation. The use of egg membrane—an easily obtainable substance—has been suggested in 
very severe cases to prevent adhesions. The egg membrane is laid in the conjunctival fornices 
and lightly sutured over the cornea, thus separating the raw, opposing surfaces. 
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News and Comment 


LECTURES ON OCCUPATIONAL MEDICINE 


The Faculty of Medicine, Columbia University, announces a series of lectures on occupational 
medicine to be given from 9 to 10 a. m. on Saturday mornings beginning on Sept. 18, 1954. 
The lectures will be given in Amphitheater I, College of Physicians and Surgeons, 630 W. 
168th St.. New York 32. The lecturers will be members of the staff of the 


division of 
occupational medicine of the school of public health. 


Interested members of the medical and allied professions are invited to attend. There will 
be no formal registration and no tuition fee. The schedule is as follows: 

Sept. 18—History, Scope, Objectives, and Practice of Occupational Medicine 

Sept. 25—Industrial toxicology, general principles 

Oct. 2—Toxic metals | 

Oct. 9—Toxic metals I 

Oct. 16—Toxic solvents | 

Oct. 23—Toxic solvents II 

Oct. 30—Toxic dusts 

Nov. 6—Toxic gases 

Nov. 13—Ventilation, lighting, noise 

Nov. 20—Elementary nuclear physics; radiation hazards 

Nov. 27—Written examination (optional for visitors) 


The order in which the topics are presented may be slightly 


modified, depending on the 
availability of lecturers. 


Books 


Body Temperature: Its Changes with Environment, Disease and Therapy. by W. A. 
Selle. Price, $3.50. Pp. 112, with illustrations. Charles C Thomas, Publisher, 301-327 E. 
Lawrence Ave., Springfield, IL, 1953. 


This is a monograph in American Lectures in Physical Medicine, containing much useful 
information that is difficult to find in a single book or review. The author’s main thesis is the 
physiology of heat regulation in health and disease, and the disturbances of regulation caused by 
exposure to heat and cold. The material has been compiled from 222 recent publications. It is 
presented with illustrations and a terminology which anybody can understand. This booklet 
should prove very useful to industrial hygienists and air-conditioning engineers who are concerned 


with human efficiency or comfort as well as with physiological reactions to excessive heat or 
cold. 


CONSTANTIN P. 


Acoustics. By Leo L. Beranek. Price, $9.00. Pp. 481. 


McGraw-Hill Book Company, Inc., 
330 W. 42d St., New York 36, 1954. 


The primary purpose of this book is to present basic information on acoustics, with emphasis 
on practical applications. The material was developed from a course in acoustics for senior 
and first-year-graduate students in electrical engineering. 


It is presented in such form that it 
can be used as a text in such a course. 


Its usefulness, however, will not be restricted to 
teaching, for there is considerable material of value to those interested in the industrial noise 


problem, acoustic design in architecture, communication engineering, and high-fidelity reproduc- 
tion. A good background in physics, calculus, differential equations, and electric circuit theory 
is necessary to understand some chapters. This may be a disappointment to the unsophisticated 
reader who may be looking for a less technical discussion of the subject. 
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INDUSTRIAL HYGIENE AND OCCUPATIONAL MEDICINE 


The first two chapters are devoted to discussions of basic principles and the wave equation 
with several solutions. Chapter 3 is a detailed discussion of mechanical and acoustical circuits 
and transducers. With this background, the radiation of sound is discussed in Chapter 4 in 
detail, including divectivity patterns and directivity index. The next five chapters cover the 
subjects of acoustic components, microphones, loud-speakerss loud-speaker enclosures, and horn 
loud-speakers. Chapter 10 covers problems of sound in enclosures and transmission through 


walls. This material is of particular interest in acoustic design in architecture. Of particular 
interest to industrial hygienists are the discussions of noise control, acoustic measurements and 
hearing, speech intelligibility and psychoacoustic criteria in the last three chapters. Appendices 
on decibel conversion tables and conversion factors are included, 

This book collects and organizes considerable material, some of which has not been available 
and some available only in widely scattered references. In addition to value as a text, it will 
be useful to the engineer with the proper background as a basis of a systematic study of the 


field of acoustics. 
R. WitttaMs, Boston. 


The Meaning of Social Medicine. By lago Galdston, M.D. Price, $2.75. Pp. 137. Pub- 
lished for The Commonwealth Fund by Harvard University Press, Cambridge 38, Mass., 


1954, 


Modern medicine has “achieved much in the treatment and also in the prevention of specific 
diseases; it has, however, failed in the elimination of disease and in the promotion of health.” 
By adding years to life, it has “in a large measure converted mortality into morbidity.” This 
is the author's basic proposition, and he expounds it skillfully and interestingly. To deliver modern 
medicine from its “frustrating eventualities,” a reorientation of medical thought and knowledge 
is imperative, Disease-centered medical practice and medical education must be superseded by 
“medicine dedicated to helping the individual to achieve the best that he is capable of in his 
experience in living.” Dr. Galdston’s recommendation for the attainment of this noble objective 
—the realization of the Hippocratic concern for health—is “social medicine.” He is aware of the 
fact that the term social medicine has carried and continues to carry different meanings to 
different men. He refers extensively to recent British literature that indicates much uncertainty 
about the definition of social medicine and its differentiation from preventive medicine and public 
health. Dr. Galdston acknowledges the contributions of Rudolf Virchow and Max von Petten- 
kofer to the philosophy of medicine and the social use of medical knowledge and skill, but he 
disregards the work of Ferdinand Hueppe, Adolf Gottstein, Alfred Grotjahn, and other German 
scholars who some 50 years ago fought for generalization of hygiene through development of 
Sostalhygiene—essentially what Dr. Galdston now advocates, The author, then, puts a new 
label on an old bottle. Whether the label will stick is open to question. But no thoughtful 
observer of the contemporary scene will quarrel with Dr. Galdston’s arguments that “the major 
factors in the problem of medical care are not the economic and the administrative, important 
though they may be, but rather the nature of the medical care provided” and that “something 
more effective, more fundamental than curative medicine” is necessary to the solution of “the 
multiplex problems which now beset society and medicine.” 


FRANZ GOLDMANN, M.D., Boston. 


Occupational Skin Diseases, Division of Occupational Health, Public Health Service, and 
Labor Standards Bureau Pamphlet 15. Price, 10 cents. Pp. 16. Superintendent of Documents, 
United States Government Printing Office, Washington 25, D. C., 1953. 


The pamphlet presents to the employer and worker in layman’s terms some of the simpler 
means for the prevention of occupational skin diseases. The anatomy and physiology of the skin 
are discussed in relation to the various causes of dermatitis. There are recommendations for the 
effective use of washing and locker facilities, skin cleansers, protective clothing, and protective 
creams, This inexpensive pamphlet should have a wide distribution in industry. 

This is the first time we have seen our Federal Departments of Health, Education, and Wel- 
fare and of Labor pool their efforts and publish under joint sponsorship—a gesture which will 


be warmly welcomed by all interested in industrial health. —s 


Marcus Key, M.D. 
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MEAD HOME TREATMENT STIMULATOR 


A Generator of interrupted direct current designed for use by patients who require prolonged treat- 
ment of temporarily paralyzed muscles. 


Provides Treatment: [|] WITHOUT LOSS OF WORK 
(] UNDER MEDICAL SUPERVI- TIME 
SION 


k WITH SIMPLICITY AND 
—-~ () AT LOW COST TO PATIENT SAFETY OF OPERATION 


Stimulators also available on a rental basis 


ST. LOUIS INSTRUMENT ENGINEERING, INC. 
1507 S. COMPTON AVENUE ST. LOUIS 4, MO. 


RESULTS COUNT Superficial Fungous 
Infections especially DERMATOMYCOSIS PEDIS 


(Athlete's Foot) 


“= Desenex 


Sy Ointment and powder of ZINCUNDECATE 
— Solution of UNDECYLENIC ACID 


Pharmaceutical Division Cures average case in one to three weeks 


WALLACE & TIERNAN INCORPORATED, Belleville 9, N. J., U.S.A. 


The “well-informed” patient can help you, by 
helping himself. For reliable information on this subject, 


iH EAR | have your patients read : 


HEALTHY HEARTS 


A collection of Hygeia articles: The War Against Heart Dis- 
DISEASE eases Still Rages, Hearts in the Breaking, Preventing Heart 

Attacks, Heart Diseases of Middle Life. 

20 pages, 20 cents 


STROKE 


In relation to overweight, hardening of the arteries, high blood 


aH indiscriminate pressure, blood clots, diabetes. 


by William W. Bolton 
8 pages, 15 cents 


ler, HEART ATTACK 


Covering types of attacks, symptoms, relief and heart diseases. 
by Walter Modell 
12 pages, 15 cents 


touching 


A KITCHEN FOR THE “TAKE-IT-EASY" COOK 


Designed for the cardiac housewife, but the work-saving ideas 
can be applied in any kitchen. Illustrated. 
the young by Anna May Wilson 


16 pages, 20 cents 


or old WRITE TO: 


BUREAU OF HEALTH EDUCATION 


AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN - CHICAGO 10 
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MeS*A CARBON 
MONOXIDE TESTER 


Indicates CO in range of 0.001 to 0.10 
percent by volume. Lowest detectable 
concentration is 10 ppm. 


M*S*A AROMATIC 
HYDROCARBON DETECTOR 


Indicates benzene, 0 to 100 ppm; 
toluene and xylene, 0 to 400 ppm. 
Lowest detectable concentration for 
benzene is 2 ppm; toluene 5 ppm; 
xylene 10 ppm. 


M*S*A HYDROGEN 


Detects H2S in ranges of 0 to .04 
percent by volume, and 0 to 50 ppm. 
The lowest detectable concentration 
is 2 ppm. 


M*S*A SULPHUR DIOXIDE 
GAS DETECTOR 


Measures SO2 concentrations from 0 
to 50 ppm. Lowest detectable concen- 
tration is 1 ppm. 


M*S*A HYDROCYANIC 
ACID GAS DETECTOR 


Indicates HCN from 0 to 50 ppm. 
The lowest detectable concentration 
is 1 ppm. 


M°S°A ...a complete line of portable instruments 
for on-the-spot detection of TOXIC HAZARDS 


Scouting out suspected areas for toxic breath- _ pirator bulb draws in air samples. Discoloration 
ing hazards is essential to worker health and of detector tubes indicates the concentrations 
efficiency. To help you do the job with speed — of the various hazards. Reading is taken di- 
and accuracy, M.S.A. designed this complete rectly from graduated scales. Write today for 
line of portable instruments. Squeezing as- complete details. 


MINE SAFETY APPLIANCES CO.P. 


201 North Braddock Avenue 40 


Pittsburgh 8, Pa. YEARS 
At Your Service: 83 Branch Offices in 
the United States and Canada 1958 


| | 
SAFETY EQUIPMENT HEADQUARTERS 


